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ABSTRACT
Tliis s tu d y  was u n d e rta k e n  to  d e te rm in e  an  e £ £ lc i e n t  m ark e t 
s t r u c t u r e  f o r  assem b lin g  and d i s t r i b u t i n g  s p e c i f i e d  g r a in s  in  
L o u is ia n a . In  o th e r  w o rd s , t h i s  s tu d y  was co n cern ed  w ith  d e te rm in in g  
th e  l e a s t  c o s t  co m b in a tio n  o f  f i r m  ty p e s  and  t r a n s p o r t a t i o n  a r r a n g e ­
m ents f o r  moving g r a in  from  s p e c i f i e d  o r ig in s  to  s p e c i f i e d  d e s t i n a t io n s  
th ro u g h  tim e and space  u n d e r g iv e n  su p p ly  and demand c o n d i t io n s .
A m icro  model d ev e lo p ed  by a  S o u th e rn  R eg io n a l G ra in  M ark e tin g
R esearch  Committee (SM 42) was u sed  f o r  th e  a n a l y s i s .  However, some
*
m o d if ic a t io n s  were made in  i t  to  a d o p t i t  f o r  th e  L o u is ia n a  s i t u a t i o n .  
The o b je c t iv e  fu n c tio n  o f  th e  m icro  model c o n s is te d  o f  c o s t  com ponents 
such as  assem bly  c o s t s ,  s to r a g e  c o s t s ,  d ry in g  c o s t s ,  t r a n s p o r t a t i o n  
c o s t s ,  p u rc h a s in g  c o s ts  o f  e l e v a to r  f a c i l i t i e s  and  fe e d  m an u fac tu rin g  
c o s t s .  The purpose o f  th e  model w as, th e r e f o r e ,  to  d e te rm in e  th e  
g r a in  m ark e tin g  s t r u c t u r e  w hich m in im izes th e s e  com bined c o s ts  g iv e n  
a s e t  o f  c o n s t r a in t s  su ch  a s  p ro d u c tio n , in v e n to ry , l o c a l  fe e d  demand, 
and o u t o f  re g io n  demand.
The model c o e f f i c i e n t s  such  a s  ty p e s  o f  e l e v a to r s  and fe e d  m i l l s ,  
s o u rc e s  and d e s t in a t io n s  o f  g r a in  apd  o u t o f  re g io p  demand w efe 
i d e n t i f i e d  o r  e s tim a te d  from  su rv ey  w hich was co n d u c ted  in  1972 a s  a  
p a r t  o f  SM 42 c o o p e ra tiv e  r e g io n a l  r e s e a rc h  p r o j e c t .  Secondary  d a ta  
were, u sed  f o r  e s t im a tin g  p ro d u c tio n  and in v e n to ry  o f  each  g r a in  f o r  
each  a re a  and fo r  e s t a b l i s h in g  c o s t  c o e f f i c i e n t s  f o r  r e c e iv in g ,  lo a d in g , 
s t o r i n g ,  and t r a n s p o r t in g  g ra in s  and f o r  m a n u fa c tu r in g  f e e d s .  C e r ta in  
a ssu m p tio n s  were a ls o  made.
x i i
The b a s ic  s o lu t io n  w hich r e p r e s e n ts  a  l e a s t  c o s t  c o n f ig u r a t io n  
o f  th e  m ark e tin g  sy stem , g iv e n  th e  a ssu m p tio n s  and d a ta  in p u ts  u se d , 
was o b ta in e d . The b a s ic  s o lu t io n  p ro v id e s  e s t im a te s  on th e  optimum 
farm  m ark e tin g  p a t t e r n s  o f  each  g r a in  in  each  a re a  o f  th e  s t a t e  and 
th e  l e a s t  c o s t  co m b in a tio n  o f  f i rm  ty p e s  and modes o f  t r a n s p o r ta t io n  
f o r  im p o rtin g  g r a in  in to  each  a re a  o f  L o u is ia n a . I t  was found t h a t  
to o  many sm a ll c o u n try  e le v a to r s  and fe e d  m i l l s  now e x i s t  f o r  maximum 
e f f i c i e n c y  to  be o b ta in e d . Farm s to ra g e  c a p a c i ty  r e q u ir e d  f o r  each  
s tu d y  a re a  o f  L o u is ia n a  was a l s o  d e te rm in ed  by th e  m odel.
A p a ra m e tr ic  program m ing m ethod was employed to  d e te rm in e  th e  
im pact o f  s i x  s t im u l i  ( in c r e a s e  in  p ro d u c tio n , fe e d  demand, and 
t r a n s p o r t a t i o n  r a t e s ) .  Im pacts o f  such  changes on th e  g r a in  m ark e tin g  
system  w ere exam ined em p h asiz in g  fa rm  m ark e tin g  p a t t e r n s ,  im p o rt o f  
fe e d  g ra in s  and p ro d u c tio n  o f  m an u fac tu red  fe e d  in  each  a re a  o f  
L o u is ia n a . S ig n i f i c a n t  changes in  g r a in  flow  p a t t e r n  w ere o b se rv ed  
when r a i l  f r e i g h t  r a t e s  w ere in c re a s e d  by 30 p e r c e n t .  However, 
movement o f  g r a in  by mode was i n s e n s i t i v e  to  changes in  w a te r  f r e i g h t  
r a t e s  in  L o u is ia n a . G e n e ra lly , th e  optimum number o f  each  e le v a to r  
ty p e  o b ta in e d  in  th e  b a s ic  s o lu t io n  d id  n o t v a ry  when changes w ere 
made in  th e  c o e f f i c i e n t s  o f  th e  model to  t e s t  s e n s i t i v i t y  in d ic a t in g  
t h a t  th e  s t a b i l i t y  o f  th e  b a s ic  s o lu t io n  i s  g r e a t  u n d e r th e  s t im u l i  
c o n s id e re d  in  t h i s  s tu d y .
xiii
CHAPTER I  
INTRODUCTION
L o u is ia n a  i s  a d e f i c i t  s t a t e  i n  th e  p ro d u c tio n  o f  fe e d  g r a in s .
In  1964, th e  d e f i c i t  was a b o u t 19 m i l l i o n  b u s h e ls  and i t  in c re a s e d  to  
a b o u t 25 m i l l i o n  b u sh e ls  in  1970— a n  an n u a l in c r e a s e  o f  a b o u t 1 
m i l l i o n  b u s h e ls .*  The grow ing d e f i c i t  o f  fe e d  g r a in s  i s  due in  p a r t  
to  an  in c re a s e  in  demand, m ain ly  b ecau se  o f  in c re a s e d  a v e rag e  am ounts 
fe d  p e r  head  o f  l iv e s to c k ,  b u t  in  p a r t  to  d e c re a s in g  p ro d u c tio n  o f  
fe e d  g r a in s .  Combined fe e d  g r a in  p ro d u c tio n  (c o rn , g r a in  sorghum , 
and o a t s )  in  L o u is ia n a  d e c re a se d  from  1 0 .9  m i l l io n  b u sh e ls  in  1960 to  
3 .9  m i l l i o n  b u sh e ls  in  1973.^
D uring  th e  same e r a ,  th e r e  was a  s i g n i f i c a n t  in c re a s e  in  p ro d u c tio n  
o f  so y b ea n s . P ro d u c tio n  o f  soybeans in  L o u is ia n a  in c re a s e d  from  5 .2  
m i l l i o n  b u s h e ls  in  1960 to  3 8 .7  m i l l io n  b u s h e ls  in  1973.
C o n tra s te d  to  lo c a l  fe e d  g r a in  p ro d u c tio n , w hich i s  o f t e n  consumed 
on th e  same farm  w here p roduced  o r  on  n e ig h b o rin g  fa rm s , m ost soybeans 
a r e  s o ld  to  n earb y  com m ercial e l e v a to r  com pan ies. A lso  c o n t r a s te d  to  
lo c a l  fe e d  g r a in  p ro d u c tio n , fe e d  g ra in s  t h a t  a r e  im p o rted  u s u a l ly
Owens, M ichael T. and H arlo n  D. T ra y lo r ,  L o u is ia n a 's  $75 
M il l io n  Feed G ra in  D e f i c i t  In c re a s e  a t  th e  R ate o f  $3 M il l io n ,  
A n n u a lly . L o u is ia n a  R u ra l E conom ist, V ol. 36 , No. 2 (B aton Rouge, 
L o u is ia n a :  L o u is ia n a  S ta te  U n iv e r s i ty ,  May, 1 9 7 4 ), p .  16.
2
U n ited  S ta te s  D epartm ent o f  A g r ic u l tu r e ,  L o u is ia n a  Crop and 
L iv e s to c k  R ep o rtin g  S e r v ic e . (A le x a n d ria , L o u is ia n a : S t a t i s t i c a l
R e p o r tin g  S e rv ic e ,  1960 and 1973).
2a r r iv e  th rough  com m ercial e le v a to r s  and fe e d  m i l l s .  As th e  fe e d  g ra in  
d e f i c i t  and volume o f  soybeans grown in c re a s e s  t h e r e f o r e ,  th e  r o le  
o f  g r a in  m ark e tin g  in  L o u is ia n a  becomes more im p o r ta n t and  th e  m ark e tin g
system  needed  to  h an d le  i t  d i f f e r e n t  th a n  t h a t  p re v io u s ly  n eed ed .
3
Technology a l s o  a f f e c t s  th e  c o n f ig u a tio n  n eed ed . The a lm o s t 
u n iv e r s a l  u se  o f  combines by p ro d u c e rs , f o r  exam ple, now makes i t  
n e c e ssa ry  f o r  g r a in  e le v a to r s  to  h an d le  and s to r e  a m ajor s h a re  o f  a  
y e a r ’s p ro d u c tio n  w i th in  a  s h o r t  p e r io d  o f  tim e  n e c e s s i t a t i n g  more 
f a c i l i t i e s  r e l a t i v e  to  system s o f  h a rv e s t  w hich p r e v a i le d  i n  th e  p a s t .  
In c re a s in g  use o f  m otor t r u c k ,  w a te r  c a r r i e r s  and t r a i n  lo a d  movements 
o f  g r a in  a r e  o th e r  r e s u l t s  o f  te c h n o lo g ic a l  developm ents a f f e c t i n g  th e  
in d u s t ry .  A g e n e ra l  outcome o f  th e se  developm ents a r e  l a r g e r  o p e r a t io n a l  
u n i t s  a t  a l l  s ta g e s  o f  th e  sy stem —farm s, e l e v a t o r s ,  t r a n s p o r t a t i o n ,  
and s to r a g e .
The fe e d  g ra in s  and soybeans w ith  w hich t h i s  s tu d y  was concerned  
a r e  shown in  T able  1. A l to g e th e r  th ey  am ounted to  a b o u t 50 m i l l io n  
b u sh e ls  in  term s o f  p ro d u c tio n  and 30 m i l l io n  b u s h e ls  in  te rm s o f  use  
in  1970. Soybeans acco u n ted  f o r  ab o u t 80 p e rc e n t  o f  th e  t o t a l  in  term s 
o f  p ro d u c tio n  and co rn  a b o u t 70 p e rc e n t o f  th e  t o t a l  in  te rm s o f  u se . 
G e n e ra lly , th e  same h a n d lin g  and  t r a n s p o r ta t io n  system  i s  u sed  f o r  
b o th  g ro u p s . H e n ce fo rth , r e f e r e n c e s  to  g ra in s  and f a c i l i t i e s  f o r  
h a n d lin g  and  t r a n s p o r t in g  a re  f o r  g ra in s  and soybeans a s  d e s c r ib e d  in  
t h i s  p a rag rap h  e x c e p t w here s p e c i f i c a l l y  n o te d .
3
F u l l e r ,  S . ,  The Optimum Number and S iz e  o f  C ountry  G ra in  
E le v a to rs  in  S p a t ia l  E q u ilib r iu m  (U npublished  Ph.D . D is s e r t a t io n )  
K ansas S ta t e  U n iv e r s i ty ,  1970, p . 1.
/
T ab le  1 . P ro d u c tio n  and U t i l i s a t i o n  o f  Feed G ra in s  by SM 42 A reas  o f  
L o u is ia n a , 1970.
A rea 12 A rea  13 A rea  14 A rea  15 S ta t e
M J L M i.ll
P ro d .— U se?/ P ro d . Use P ro d .
T T T  —
Use P ro d .
* I ' t
Use P ro d . Use
-1 ,000  b u s h e ls ------
Corn 447 1 ,213 576 6 ,7 9 0 4 ,0 5 1 5 ,9 0 5  516 6 ,145 5 ,5 9 0  20 ,053
G ra in
Sorghum 816 331 135 1 ,8 2 9 1 ,5 3 7 1 ,3 7 7  712 1 ,679 3 ,2 0 0  5 ,2 1 6
Soybeans 18 ,050 - - - 650 m m m 20 ,292 m m m  ’1 ,5 2 0 — 4 0 ,5 1 2  m m m
O a ts -^ 629 243 54 1 ,755 186 1 ,9 1 3  231 1 ,2 5 4 1 ,1 0 0  5 ,165
1 / T a b u la te d  from  p a r i s h  d a ta .
S o u rce :
(a )  C orn, g r a in  sorghum , so y b ea n s , and w h e a t.
U .S. D epartm ent o f  A g r ic u l tu r e .  S t a t i s t i c a l  R ep o rtin g  
S e rv ic e ,  L o u is ia n a  Crop and L iv e s to c k  R e p o rtin g  S e rv ic e ,  
A le x a n d r ia , L o u is ia n a , 1970.
(b ) O a ts .
F i e ld e r ,  L onnie L . and  Sam L. Guy, A g r ic u l tu r a l  
S t a t i s t i c s  f o r  L o u is ia n a , 1964*1972, D .A .E .'R e se a rc h  
R ep o rt No. 4 5 8 , L o u is ia n a  A g r ic u l tu r a l  E xperim ent 
S ta t io n ,  B aton Rouge, L o u is ia n a , O c to b e r , 1973.
2 /  E s tim a te d  from  th e  d a ta  on r a t i o n s  and l iv e s to c k  numbers a s  
~  p re s e n te d  in  T r a y lo r ,  H arlo n  D .,  M ichael T. Owens, and C h a r le s  
W. Pope, An Economic A n a ly s is  o f  P ro d u c tio n  and  U t i l i z a t i o n  
o f  Feed G ra in s  and Soybeans I n L o u ld i a n a . D .A .E. R esearch  
R ep o rt No. 505 , L o u is ia n a  A g r ic u l tu r a l  E xperim ent S ta t io n ,
B aton Rouge, L o u is ia n a , J u l y ,  1976.
3 /  O at p ro d u c tio n  f o r  th e  s t a t e  was a l l o c a t e d  to  each  SM 42 a re a  
in  p ro p o r t io n  o f  p ro d u c tio n  f o r  each  a r e a  in  1964 U .S . Census 
d a ta .
G ra in s  ex c lu d ed  from  Che a n a ly s i s  a r e  (1 ) r i c e ,  (2 ) w h e a t, and 
(3 ) fe e d  g ra in s  and soybeans o r i g i n a t i n g  i n  o th e r  s t a t e s  and  re c e iv e d  
by L o u is ia n a  e le v a to r s  fo r  e x p o r t  o n ly .
T ab le  1 r e f e r s  to  SM 42 a r e a s .  In  1970, a  r e g io n a l  r e s e a rc h  
p r o j e c t  c a l l e d  SM 42 was i n i t i a t e d  w ith  p e rs o n n e l from  10 s t a t e s  
in c lu d in g  L o u is ia n a  p a r t i c i p a t i n g  i n  th e  p r o j e c t .  These s t a t e s  w ere
lo c a te d  in  th e  c o m  b e l t  and i n  th e  s o u th e rn  p a r t  o f  th e  U nitq jl S t a t e s .
/
The g e n e ra l  o b je c t iv e  o f  t h a t  p r o j e c t  was to  e v a lu a te  th e  e f f e c t s  o f  
a l t e r n a t i v e  governm ent p o l i c i e s  and te c h n o lo g ic a l  changes on th e  U n ited  
S ta te s  g r a in  m a rk e tin g  system  w ith  em phasis on th e  system  i n  th o se  two 
r e g io n s .  A ccord ing  to  the  fram ew ork o f  th e  SM 42 p r o j e c t ,  L o u is ian a  
was d iv id e d  in to  4 a r e a s  as shown i n  F ig u re  1 , w ith  r e p r e s e n ta t iv e  
t r a n s p o r ta t io n  p o in ts  s e le c te d  in  e a c h . U sing much th e  same d a ta  
developed  f o r  th o se  a re a s  o r  co m b in a tio n s  o f  them , t h i s  d i s s e r t a t i o n  
fo c u se s  on an  a n a ly s i s  o f th e  L o u is ia n a  in d u s t r y .
The im portance  o f  the  s u b je c t  i s  in d ic a te d  by  T ab le  2 w hich shows 
t h a t  in  May o f  1973, th e re  w ere  some 277 b u lk  g r a in  h a n d lin g  f irm s  in  
th e  s t a t e .  Of th e s e ,  94 w ere fe e d  m i l l s  ( in t e g r a te d  p o u l t r y  and o th e r  
l iv e s to c k  o p e ra t io n s  in c lu d e d ) ,  98 w ere r i c e  m i l l s  and d r i e r s ,  64 w ere 
c o u n try  lan d lo ck ed  e l e v a to r s ,  11 w ere i n t e r n a l  r i v e r  e le v a to r s  and 8 
w ere e x p o r t  e l e v a t o r s .
5F ig u re  1 . L o u is ia n a  M arket A reas  and R e p re s e n ta t iv e  T r a n s p o r ta t io n  
P o in ts  S e le c te d  f o r  SM 42 A n a ly s is .
ke P ro v id en ce
lexand
i t e
'P o rt
6T able  2 . Number o f  B ulk  G ra in  H an d lin g  F irm s by Type, SM 42 A reas  
o f  L o u is ia n a , 1973.
F irm  Type A rea 12 A rea  13 A rea  14 A rea  15 S ta te
C ountry  E le v a to rs 28 (1 2 )2 / am am am mm 29 (13) 7 (2 ) 64 (27)
R iv e r E le v a to r s 5 (3 ) ------- 5 (2 ) 1 (0 ) 11 (5)
E x p o rt E le v a to r s ------- ------- 8 (8 ) ^  mm am mm 8 (8)
Feed M ills 3 (1) 24 (8 ) 51 (12) 16 (9) 94 (30)
R ice D r ie r s  and M ills ------- ------- 98 (13) ------- 98 (13)
Bulk H an d lin g  Firm s ------- ------- 2 (0 ) m t am am mm 2 (0)
T o ta l 36 (16) 24 (8) 193 (48) 24 (11) 277 (83)
S o u rce : T r a y lo r ,  H a rlo n  D. and  R. C h a r le s  H odson, Com m ercial B ulk
G ra in  H an d lin g  F irm s I n  L o u is ia n a ,  A .E .A . In fo rm a tio n  S e r ie s  No. 31 , 
L o u is ia n a  A g r ic u l tu r a l  E xperim en t S t a t i o n ,  B aton  Rouge, L o u is ia n a ,  J u n e , 
1973, p p . 3 -4 .
a /  The num bers In  p a re n th e s e s  a r e  th e  number o f  sam ple f irm s  
s e le c te d  f o r  th e  1972 su rv e y  on w hich t h i s  d i s s e r t a t i o n  I s  p a r t l y  b a se d .
O b je c tiv e  o f  th e  S tudy
The g e n e ra l  o b je c t iv e  o f  t h i s  s tu d y  I s  to  d e te rm in e  an  e f f i c i e n t  
m ark e t s t r u c t u r e  f o r  a sse m b lin g  and  d i s t r i b u t i n g  g r a in  in  N o rth  and 
South  L o u is ia n a  u n d e r a l t e r n a t i v e  c o s t  e s t im a te s  and p a ra m e te r  
c o n s t r a i n t s .
The s p e c i f i c  o b je c t iv e s  a r e :
1 . To p r o j e c t  an  e f f i c i e n t  co m b in a tio n  o f  g r a in  e l e v a to r  ty p e s ,  
fe e d  p r o c e s s o r s ,  and  modes o f  t r a n s p o r t a t i o n  f o r  h a n d lin g  
s p e c i f i c  g r a in s  i n  L o u is ia n a .
2 . To e s t im a te  th e  s e n s i t i v i t y  o f  th e  above c o n f ig u r a t io n  to
changes in  p a ra m e te rs  o r  c o n s t r a i n t s .
3. To compare th e  p re s e n t  g r a in  m a rk e tin g  system  w ith  th e  above 
c o n f ig u r a t io n  to  d e te rm in e  a re a s  o f  in e f f i c i e n c y .
A ccom plishm ent o f  th e  above s t a t e d  o b je c t iv e s  w i l l  be o f  v a lu e  
to  th o se  c o n tem p la tin g  b u i ld in g  new f a c i l i t i e s  to  s e rv e  th e  system  
and to  th o se  c o n s id e r in g  e x p a n s io n , abandonm ent, r e lo c a t i o n  o r  
r e d e s ig n  o f  o ld  o n e s . More e f f i c i e n t  re s o u rc e  use w i l l  r e s u l t  to  th e  
e x te n t  t h i s  in fo rm a tio n  im proves such  p la n n in g .
Review o f  L i t e r a t u r e
A number o f  t r a n s p o r t a t i o n  s tu d ie s  r e le v a n t  to  th e  p ro c e d u re  used  
in  t h i s  s tu d y  and a l s o  to  th e  s u b je c t  more g e n e r a l ly  have been  co n d u cted  
f o r  v a r io u s  com m odities in  s e v e r a l  re g io n s  o f  th e  w o rld . The g e n e ra l  
o b je c t iv e  o f  th e s e  s tu d ie s  h a s  been  to  d e te rm in e  th e  l e a s t  c o s t  m arket 
s t r u c tu r e  f o r  t r a n s f e r r i n g  a s p e c i f i e d  amount o f  a commodity to  
s p e c i f i c  d e s t i n a t io n s .  S u b s ta n t ia l  w ork h a s  a l s o  been  done r e l a t i n g
to  th e  feed  g r a in  in d u s t ry  a t  s t a t e ,  r e g io n a l ,  and n a t io n a l  l e v e l s .
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In  1964, T ra y lo r  and P ax to n  co n d u c ted  re s e a rc h  c o n ce rn in g  g r a in  
p ro d u c tio n , t r a n s p o r t a t i o n  and u t i l i z a t i o n  in  L o u is ia n a . The m ain 
o b je c t iv e  o f  t h i s  s tu d y  was to  e s t im a te  th e  u t i l i z a t i o n  o f  fe e d  g ra in s  
and o th e r  fe e d  in g r e d ie n ts  in  L o u is ia n a  in  1964 and to  p r o j e c t  i t  to  
1975. A n o th er o b je c t iv e  o f  t h a t  s tu d y  was to  d e te rm in e  th e  optimum
T ra y lo r ,  H arIon  D, and K enneth W. P a x to n , An Economic A n a ly s is  
o f  G ra in  P ro d u c tio n , T r a n s p o r ta t io n ,  and U t i l i z a t i o n  in  L o u is ia n a . 
D .A .E. R esearch  R ep o rt No. 391 (B aton Rouge, L o u is ia n a : A g r ic u l tu r a l
Experim ent S ta t io n ,  L o u is ia n a  S ta te  U n iv e r s i ty ,  M arch, 1969).
t r a n s p o r t a t i o n  p a t t e r n  f o r  c o rn  procurem ent i n  L o u is ia n a . The s tu d y
in d ic a te d  t h a t ,  g e n e r a l ly ,  a  co m b in a tio n  o f  b a rg e  and t r u c k  was th e
c h e a p e s t way to  t r a n s p o r t  g r a in  in to  th e  s t a t e .  T h is  s tu d y  a ls o
p r o je c te d  t h a t  u t i l i z a t i o n  o f  fe e d  g r a in  w ould in c r e a s e  by 1975, due
m ain ly  to  th e  in c r e a s e  in  g r a in  fe d  p e r  an im a l r a t h e r  th a n  to  an
in c re a s e  in  an im al num bers. The g e o g ra p h ic a l p a t t e r n  o f  fe e d  g r a in  
* -
d i s t r i b u t i o n  was a ls o  p r o je c te d  to  change o v e r  tim e .
In  1964, Chappell"* co n d u c ted  a s tu d y  c o n ce rn in g  e f f i c i e n c y  o f  
p rocu rem en t and  d i s t r i b u t i o n  o f  c o m  w i th in ,  to  and from  th e  S o u th e rn  
s t a t e s .  T h is s tu d y  in d ic a te d  t h a t  c o n s id e ra b le  in e f f i c i e n c y  e x is t e d  
in  b o th  p ro cu rem en t and  sh ip m en t o f  c o rd  by f irm s  w i th in  th e  s o u th e rn  
r e g io n .
In  1965, Guedry and Judge** co n d u cted  re s e a rc h  co n cern ed  w ith  th e  
feed  g ra in  economy f o r  th e  U n ited  S ta te s  w i th in  th e  fram ework o f  a 
s p a t i a l  p r ic e  e q u i l ib r iu m . The main o b je c t iv e  o f  t h a t  s tu d y  was to  
d e te rm in e  th e  d i r e c t i o n  and  m agnitude o f  th e  flo w s f o r  each  g r a in  t h a t  
m aximize n e t  r e tu r n s  to  each  so u rc e  and  m inim ize t r a n s p o r t a t i o n  c o s t s .  
A no ther o b je c t iv e  was to  d e te rm in e  a  s e t  o f  r e g io n a l  p r ic e  d i f f e r e n t i a l s  
f o r  each fe e d  g r a in  c o n s i s t e n t  w ith  optimum flo w  p a t t e r n s .
A number o f  s tu d ie s  have been  co n d u c ted  r e l a t i n g  to  th e  optimum 
number and s i z e  o f  f irm s  in  a s p a t i a l  e q u i l ib r iu m  fram ew ork. Problem s
^ C h a p p e ll, Jo e  S . ,  E f f ic ie n c y  o f  Corn Movement in  th e  S o u th , 
1959-1960, S o u th e rn  C o o p e ra tiv e  S e r i e s ,  B u l l e t in  No. 98 (R a le ig h ,
N orth  C a ro lin a -  C a ro lin a  S ta te  U n iv e r s i ty ,  December, 1964).
g
G uedry, L .J .  and G.G. Ju d g e , The S p a t i a l  S t r u c tu r e  o f  th e  Feed 
G ra in  Economy (U rbana-C ham pain, I l l i n o i s :  U n iv e rs i ty  o f  I l l i n o i s ,
O c to b e r , 1965).
9o f  t h i s  ty p e  w ere f i r s t  p ro posed  in  a  p ap e r^  c o n s id e r in g  th e  p roblem  
o f  s im u lta n e o u s ly  d e te rm in in g  th e  num ber, s i z e ,  and lo c a t io n  o f  p la n ts  
t h a t  m in im izes th e  com bined t r a n s p o r t a t i o n  and  p ro c e s s in g  c o s ts  
in v o lv e d  in  a ssem b lin g  and p ro c e s s in g  any g iv e n  q u a n t i ty  o f  raw 
m a te r ia l  produced  in  v a ry in g  am ounts a t  s c a t t e r e d  p ro d u c tio n  p o in t s .
8  9S im ila r  s tu d ie s  have a l s o  been  done f o r  th e  g r a in  e l e v a to r  in d u s t r y .  * 
B a s ic a l ly ,  th e s e  m odels d e te rm in e  l e a s t  c o s t  volum es w hich m inim ize 
assem bly  and  i n t e r n a l  p l a n t  c o s ts  g iv e n  a  p ro d u c tio n  d e n s i ty  in  a 
c e r t a i n  a r e a .  A f te r  l e a s t  c o s t  volume h a s  b een  d e te rm in e d , i t  i s  
p o s s ib le  to  d e te rm in e  th e  optimum number o f  g r a in  e le v a to r s  needed  to  
e f f e c t i v e l y  s e rv e  a p a r t i c u l a r  a r e a ,  p ro v id e d  t h a t  th e  volume o f  g r a in  
m arke ted  i s  known f o r  t h a t  a r e a .
In  1970, L y tle* -® co n d u c ted  a  s tu d y  co n ce rn ed  w ith  th e  p r o f i t  
m axim izing co m b in a tio n  o f  re s o u rc e s  f o r  in d iv id u a l  c o u n try  e le v a to r s  
and optimum co m b in a tio n s  o f  e l e v a to r s  to  m axim ize in d u s t r y  p r o f i t  from  
m a rk e tin g  g r a in  in  N orth  C e n t r a l  I l l i n o i s .  He used  a  g e n e ra l  a l l o c a t i o n  
fram ew ork w hich i s ,  i n  e s s e n c e , an  e x te n s io n  o f  th e  t r a n s p o r t a t i o n  
m odel. The a d v an tag e  o f  th e  g e n e ra l  a l l o c a t i o n  fram ew ork i s  t h a t  
r e s t r i c t i o n  o f  t r a n s p o r t a t i o n  o r  g r a in  h a n d lin g  c a p a c i ty  i s  e a s i l y
^ S to l l s te im e r ,  Jo h n  F . ,  "A W orking Model f o r  P la n t  Numbers and 
L o c a t io n s .” , J o u r n a l  o f  Farm E conom ics, V ol. 45 (A ugust, 1963).
O
A l- A r a j i ,  Optimum S iz e  and L o c a tio n  o f  G ra in  E le v a to r s  in  
N ebraska (U npub lished  M.S. t h e s i s )  U n iv e r s i ty  o f  N eb rask a , L in c o ln , 
N eb rask a , 1964.
^ F u l l e r ,  o £ . c i t .
*"®Lytle, P . ,  An Economic A n a ly s is  o f  th e  Optimum C om bination  o f  
R esou rces Among and W ith in  I l l i n o i s  C ountry  E le v a to rs  (U npub lished  
Ph.D . D is s e r t a t io n )  U n iv e r s i ty  o f  I l l i n o i s  a t  U rbana-Cham pain, I l l i n o i s ,  
1970, p . 6 .
in c lu d e d  in  th e  m odel.
12In  1972, Bunker a l s o  u sed  th e  g e n e ra l  a l l o c a t i o n  fram ew ork in  
a s tu d y  on th e  optimum a l l o c a t i o n  o f  a v a i l a b le  t r a n s p o r t a t i o n  and 
g r a in  h a n d lin g  s e r v ic e s ,  g iv e n  p ro d u c tio n  o r  su p p ly  p o in ts  and 
demand re q u ire m e n ts . T h is model i s  b a s i c a l l y  th e  same a s  t h a t  
u t i l i z e d  in  th e  s tu d y  w ith  w hich t h i s  d i s s e r t a t i o n  i s  c o n ce rn ed .
D e s c r ip t io n  o f  M arket A reas
The m arke t s t r u c t u r e  o f  each  SM 42 a re a  o f  L o u is ia n a  i s  b r i e f l y  
rev iew ed  h e re  to  p ro v id e  f u r t h e r  background  f o r  th e  prob lem  and th e  
su b se q u e n t a n a ly s i s .  As m en tioned  e a r l i e r ,  L o u is ia n a  i s  d iv id e d  in to  
4 su b a re a s  a c c o rd in g  to  th e  fram ew ork o f  th e  SM 42 p r o j e c t  (F ig u re  1 ) .  
A ll  a re a  b o u n d a rie s  fo llo w  c ro p  r e p o r t in g  d i s t r i c t  (CRD) b o u n d a rie s  
a s  e s t a b l i s h e d  by th e  U n ited  S ta te s  D epartm ent o f  A g r ic u l tu r e .
A rea 12 c o in c id e s  w ith  L o u is ia n a  CRD 3 w hich g e n e r a l ly  p ro d u ces  
a s u rp lu s  o f  g r a in  e x c e p t f o r  c o m  (T ab le  2 ) .  A bout h a l f  o f  th e  
soybeans p roduced  in  L o u is ia n a  a r e  p roduced  in  t h i s  a r e a .
A rea 13 c o in c id e s  w ith  L o u is ia n a  CRD 6 w hich i s  p r im a r i ly  a  
l iv e s to c k  p ro d u c in g  a r e a .  I t  u ses  more g r a in  th a n  i t  p ro d u ces  and 
consumes more c o m  th a n  any o th e r  SM 42 a re a  o f  L o u is ia n a  due to  i t s  
la r g e  in v e n to ry  o f  d a i r y  cows and p o u l t r y .
^ B u n k e r , A rv in  R . , An Economic A n a ly s is  o f  th e  G ra in  M ark e tin g  
System  in  A S o u th e a s te rn  I l l i n o i s  G ra in  M ark e tin g  R egion (U npub lished  
M.S. T h e s is )  U n iv e rs i ty  o f  I l l i n o i s  a t  U rbana-Cham pain, I l l i n o i s ,
1970, p . 6 .
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A rea 14 In c lu d e s  L o u is ia n a  CRDs 5 , 7 , 8 ,  and  9 an d  g e n e r a l ly  
p roduces more g r a in  th a n  i t  consumes e x c e p t f o r  c o rn . T his a re a  
im p o rts  ab o u t 2 m i l l i o n  b u s h e ls  o f  c o rn  a n n u a lly  f o r  l o c a l  f e e d in g .
A rea 14 was th e  l a r g e s t  consum ption  a re a  f o r  o a ts  in  th e  s t a t e .
F in a l ly ,  A rea 15 in c lu d e s  L o u is ia n a  CRDs 1 , 2 , and  4 in  w hich 
th e  p ro d u c tio n  d e n s i ty  o f  g ra in s  i s  q u i t e  low b u t  m an u fac tu red  fe e d  
consum ption  r e l a t i v e l y  h ig h . T his a re a  a n n u a lly  im p o rts  a b o u t 5 .6  
m i l l io n  b u sh e ls  o f  c o rn , 1 m i l l io n  b u sh e ls ' o f  g r a in  sorghum  and  1 
m i l l io n  b u sh e ls  o f  o a ts  r e s p e c t iv e ly  to  m eet i t s  demand.
T w en ty -e ig h t o f  th e  64 la n d lo c k e d  e le v a to r s  and 5 o f  th e  11 
i n t e r n a l  r i v e r  e l e v a to r s  r e f e r r e d  to  in  T ab le  1 w ere lo c a te d  in  
A rea 12. On th e  o th e r  hand o n ly  3 v e ry  s m a ll  s c a le  fe e d  m i l l s  w ere 
o p e ra t in g  in  t h i s  a r e a .
A la r g e  p ro p o r t io n  o f  fe e d  m i l l s  w ere lo c a te d  i n  A rea 13 w here 
d a iry  and p o u l tr y  i n d u s t r i e s  a r e  c o n c e n tr a te d .  No o th e r  ty p e  o f  g ra in  
h a n d lin g  f irm s  e x i s t e d  in  t h i s  a r e a  in  1973.
A bout h a l f  o f  th e  s t a t e ' s  c o u n try  e le v a to r s  and a l l  o f  th e  
com m ercial r i c e  m i l l s  and d r i e r s  a r e  lo c a te d  in  A rea 14 . M oreover, 
e ig h t  v e ry  la r g e  e x p o r t  e l e v a t o r s ; a r e  lo c a te d  in  t h i s  a r e a  on th e  
M is s is s ip p i  r i v e r  betw een  F o r t  A l le n ,  L o u is ia n a , and th e  G ulf o f  M exico. 
These f a c i l i t i e s  u l t im a te ly  h a n d le  a la r g e  p ro p o r t io n  o f  L o u is ia n a 's  
40 m i l l io n  b u sh e l soybean  c ro p  a s  w e ll  a s  t h a t  from  many o th e r  s t a t e s  
and f o r  many o th e r  g r a in s  a s  w e l l .  Only two o f  th e se  f a c i l i t i e s  
r e c e iv e  g ra in  by t r u c k ,  how ever. V i r tu a l ly  a l l  th e  g r a in  re c e iv e d  
a t  th e se  o p e ra t io n s  i s  re c e iv e d  by b a rg e  o r  r a i l ,  m o s tly  b a rg e , and
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sh ip p ed  o u t on ocean  g o in g  v e s s e l s . ^
In  A rea 15, th e re  a r e  7 sm a ll s c a le  c o u n try  e le v a to r s  ( l e s s  th a n  
200,000 b u sh e ls  o f  s to ra g e  c a p a c i ty )  and 16 fe e d  m i l l s .  Most g r a in s  
a r r iv in g  from  o u ts id e  o f  th e  s t a t e  a r e  re c e iv e d  by fe e d  m i l l s  in  t h i s  
a r e a .
The SM 42 Study
As m en tioned  p re v io u s ly  t h i s  d i s s e r t a t i o n  draws h e a v i ly  on th e  
d a ta  o b ta in e d  f o r  th e  r e g io n a l  s tu d y  SM 4 2 . A ls o , SM 42 w i l l  u t i l i z e  
th e  r e s u l t s  o f  t h i s  d i s s e r t a t i o n  a s  p a r t  o f  a r e g io n a l  a n a l y s i s .  
T h e re fo re  i t  seems a p p r o p r ia te  a t  t h i s  p o in t  to  d e s c r ib e  more f u l l y  
th e  SM 42 p r o j e c t  and th e  b a s ic  d a ta  d eveloped  f o r  i t  so  f a r  a s  
L o u is ia n a  i s  co n ce rn ed .
'IVo ty p es  o f  m odels, c a l l e d  m icro  and m acro , have been  d ev e lo p ed  
by th e  SM 42 com m ittee . The o b je c t iv e  o f  th e  m icro  model i s  to  s e l e c t  
th e  l e a s t  c o s t  co m b in a tio n  o f  f i rm  ty p e s  and  s i z e s ,  i n  co m b in a tio n  
w ith  th e  v a r io u s  modes o f  t r a n s p o r t a t i o n ,  f o r  moving g r a in  from  
s u rp lu s  a r e a s  to  s p e c i f i e d  demand d e s t i n a t io n s  and  f o r  a c q u ir in g  g r a in  
f o r  d e f i c i t  a r e a s  from  s p e c i f i e d  o r i g i n s .  The m acro m odel, on th e  
o th e r  hand , w i l l  r e l a x  th e  a ssu m p tio n  o f  f ix e d  demand and su p p ly  
p o in ts  and p e rm it s h i f t s  in  demand and  su p p ly  p o in ts  i f  i t  r e s u l t s  
in  m eeting  t o t a l  demand a t  low er c o s t  a t  th e  n a t io n a l  lo v e l .
The macro model w i l l  be u sed  f o r  th e  r e g io n a l  a n a ly s i s  draw ing
13T r a y lo r ,  H arlo n  D. and R. C h a r le s  H odson, Com m ercial Bulk G ra in  
H and ling  F irm s in  L o u is ia n a , A .E .A . In fo rm a tio n  S e r ie s  No. 31 (Baton 
Rouge, L o u is ia n a : A g r ic u l tu r a l  E xperim ent S t a t i o n ,  L o u is ia n a  S ta te
U n iv e r s i ty ,  Ju n e , 1973), pp . 2 -6 .
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upon th e  o u tp u t  o f  th e  m icro  a n a ly s e s  o f  th e  v a r io u s  s t a t e s .  In
t h i s  d i s s e r t a t i o n ,  th e  m icro  model w i l l  be used  w ith  some m o d if ic a t io n
to  a d ju s t  f o r  s i t u a t i o n s  p e c u l i a r  to  L o u is ia n a .
The su rv ey  o f  g r a in  h a n d lin g  f irm s  co n d u cted  by SM 42 in  1972
p ro v id e d  d a ta  s p e c i f y in g  th e  ty p e  o f  f irm s  and t h e i r  r e c e iv in g ,
s to ra g e  and lo a d in g  c a p a c i t i e s  in  a d d i t io n  to  d a ta  on r e c e ip t s  and 
sh ipm en ts  o f  each  g r a in  by o r i g i n ,  d e s t i n a t io n ,  mode o f  t r a n s p o r t a t i o n  
and tim e p e r io d  f o r  th e  y e a r  1970. Based on th e s e  d a ta ,  r e p r e s e n ta t iv e  
e le v a to r  and fe e d  m i l l  ty p e s  in  each  SM 42 a re a  o f  L o u is ia n a  w ere 
i d e n t i f i e d  c o n s id e r in g  s to r a g e  c a p a c i ty ,  volume o f  g r a in  h a n d le d , 
modes o f  t r a n s p o r t a t i o n  a v a i l a b l e ,  and amount o f  fe e d  p ro d u ced .
E s tim a te s  f o r  g r a in  flow s w ere a ls o  o b ta in e d  by expanding  th e  su rv ey  
d a ta  a c c o rd in g  to  th e  p r o p o r ta t io n  o f  th e  f irm s  sam pled in  th e  
p o p u la t io n .
P ro d u c tio n  and in v e n to ry  d a ta  f o r  each  g r a in  f o r  th e  SM 42 a re a s  
w ere o b ta in e d  from  seco n d ary  s o u rc e s .  Secondary  d a ta  w ere a l s o  u sed  
f o r  e s t a b l i s h in g  c o s ts  f o r  r e c e iv in g ,  lo a d in g , s t o r i n g ,  and  t r a n s p o r t in g  
g ra in s  and c o s ts  f o r  m a n u fa c tu r in g  f e e d s .  These c o s t  d a ta  w ere th e  
m ost r e c e n t  a v a i l a b l e  and m ost w ere f o r  1973.
Combined p ro d u c tio n  o f  c o rn , g r a in  sorghum , soybeans and  o a ts  
in  L o u is ia n a  d e c re a se d  from  5 0 .4  m i l l io n  b u s h e ls  in  1970 f o r  which 
y e a r  th e  su rv ey  was co n d u c ted  to  4 2 .6  m i l l i o n  b u s h e ls  in  1973 on 
w hich th e  seco n d ary  c o s t  d a ta  w ere a v a i l a b l e .  TM s am ounted to  a b o u t 
a 16 p e rc e n t  d e c re a se  in  p ro d u c tio n  o f  th e  g ra in s  exam ined in  t h i s
14
14s tu d y  com pared to  an  in c r e a s e  o f  0 .7  p e rc e n t  f o r  g r a in  consum ing
an im a l u n i t s  in  th e  s t a t e  d u r in g  t h a t  p e r io d .  The prob lem  o f  u s in g
d a ta  a s s o c ia te d  w ith  two d i f f e r e n t  y e a r s  i s  n o t  s e r io u s  s in c e  th e
l i n e a r  program m ing model u sed  in  t h i s  d i s s e r a t i o n  can  be c o n s tr a in e d
15to  s im u la te  d i f f e r e n t  p ro d u c tio n  and demand re q u ire m e n ts .
The c h a p te r s  t h a t  fo llo w  c o n ta in  more s p e c i f i c  in fo rm a tio n  on th e  
s o u rc e s  o f  d a ta  u sed , th e  c o n s t r a in t s  u t i l i z e d  to  make th e  d a ta  f o r  
th e  two y e a r s  more com parab le  and  to  make o th e r  a n a ly s e s .
E x c lu d in g  g r a in  re c e iv e d  f o r  e x p o r t ,  soybeans a c c o u n te d  f o r  57 
p e rc e n t  o f  th e  83 m i l l io n  b u s h e ls  h a n d le d  by L o u is ia n a  f irm s  
a c c o rd in g  to  th e  su rv ey  (T ab le  3 ) .  Corn ranked  second  a c c o u n tin g  f o r  
28 p e rc e n t .  G ra in  sorghum  and o a ts  to g e th e r  a cc o u n te d  f o r  14 p e r c e n t ,  
and w heat a cco u n ted  f o r  2  p e rc e n t .
About 26 p e rc e n t  o f  th e  g r a in  came from  o u t o f  s t a t e  (T ab le  4 ) .
Corn a c c o u n te d  f o r  a b o u t 80 p e rc e n t  o f  t o t a l  g r a in  r e c e ip t s  from  o th e r  
s t a t e s ,  m o s tly  from  c o rn  b e l t  s t a t e s  such  a s  I l l i n o i s ,  N eb rask a , K ansas, 
M is s o u r i ,  Iowa, and W isco n sin . E xcep t f o r  e x p o r t ,  v i r t u a l l y  no 
soybeans and w heat w ere re c e iv e d  from  o th e r  s t a t e s  in  1970. The 
re m a in d e r , a b o u t 2 0  p e rc e n t  o f  t o t a l  r e c e ip t s  from  o u ts id e  o f  th e  s t a t e ,  
was acco u n ted  f o r  by g r a in  sorghum and o a t s .
As shown in  T ab le  4 , a b o u t 75 p e rc e n t  o f  th e  g r a in  re c e iv e d  from  
o th e r  s t a t e s  came by r a i l  and a b o u t 19 p e rc e n t  by b a rg e . Only 6
^ U n i te d  S ta te s  D epartm ent o f  A g r ic u l tu r e ,  L iv e s to c k -F e e d  
R e la t io n s h ip s  N a tio n a l  and  S ta te  Supplem ent f o r  1974 to  th e  S t a t i s t i c a l  
B u l l e t in  No. 530 (W ashington , D .C .: U .S. Governm ent P r in t in g  O f f ic e ,
1 9 7 4 ), p . 21.
15
Bunker, 0 £. cit., p. 17.
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T ab le  3. R e c e ip ts  o f  G ra in  by Kind and by SM 42 A reas o f  L o u is ia n a , 1970.
G ra in
1 2
SM 42 A rea 
13 14 . 15 S ta te
P e rc e n t  
o f  T o ta l
...............1 ,' 0 0 0  b u s h e ls -
Corn 4 ,0 8 2 8,787 1,956 8 ,3 7 9 23,204 28 .0
G ra in  Sorghum 1,321 341 2 ,227 4 ,0 4 1 7 ,930 9 .6
Soybeans 31,023 — 15 ,272 728 47 ,023 5 6 .8
O ats 589 1,232 732 783 3,336 4 .0
Wheat 952 ------ 298 98 1,348 1 . 6
T o ta l 37,967 10,360 20 ,485 14 ,029 82 ,841 1 0 0 . 0
Source: Summarized from 1972 su rv e y  d a ta .
p e rc e n t came by t r u c k .  On th e  o th e r  h an d , m ost g r a in  r e c e ip t s  
o r ig i n a t in g  w i th in  th e  s t a t e  (97%) w ere re c e iv e d  by t r u c k  (T ab le  4 ) .
L o u is ia n a  g r a in  h a n d lin g  f i r m s ,  e x c lu d in g  t h a t  f o r  e x p o r t ,  sh ip e d  
a b o u t 60 m i l l io n  b u s h e ls  o f  g r a in  .in 1970 (T ab le  5 ) .  Of th e s e ,  
soybeans a cco u n ted  f o r  83 p e rc e n t .  As c o n t r a s te d  to  g r a in  r e c e i p t s ,  
t ru c k  was th e  m ost im p o r ta n t mode o f  t r a n s p o r t a t i o n  a c c o u n tin g  f o r  65 
p e rc e n t  o f  t o t a l  g r a in  sh ipm en ts to  o th e r  s t a t e s .
About h a l f  o f  th e  g r a in  sh ipm en t w i th in  th e  s t a t e  was made by 
b a rg e  (T ab le  5) to  e x p o r t  e l e v a to r s .  R a i l  sh ipm en ts  w i th in  th e  s t a t e  
a cco u n ted  f o r  l e s s  th a n  2 p e r c e n t .  The rem a in in g  47 p e rc e n t  o f  t o t a l  
sh ipm en ts  w i th in  th e  s t a t e  was made by t r u c k .
T ab le  4 .  R e c e ip ts  o f  G ra in  by Kind o f  G ra in  and Mode o f  T r a n s p o r ta t io n  in  L o u is ia n a , 1970
W ith in  S ta te I n t e r s t a t e
T o ta lG ra in T ruck  R a i l  W ater
Sub­
t o t a l
Sub-
T ruck  R a i l  W ater t o t a l
— 1 , 0 0 0  b u s h e ls - —
Corn
G ra in
5 ,309 780 6 ,0 8 9 8 8 6 12,265 3 ,9 6 4 17,115 23 ,204
Sorghum 4 ,4 9 7 238 4 ,7 3 5 275 2 ,9 2 0 - 3 ,195 7,930
Soybeans 48 ,834 189 47 ,023 - - - - 47 ,023
Wheat 1 ,306 42 1 ,348 - - - - 1 ,348
O ats 2 ,0 9 0 318 2 ,4 0 8 136 792 • 928 3 ,336
T o ta l 60 ,036 1,567 61 ,603 1 ,297 15,977 3 ,9 6 4 21 ,238 82,841
S ource : Summarized from  1972 su rv ey  d a ta .
T ab le  5 . Shipm ent o f  G ra in  by Kind o f  G ra in  and Mode o f  T r a n s p o r ta t io n  in  L o u is ia n a , 1970.
W ith in  s t a t e I n t e r s t a t e
G ra in
Truck R a i l W ater
Sub-
T o ta l T ruck R a i l W ater
Sub-
T o ta l
T o ta l
Corn 4 ,9 9 2 228
- 1 , 0 0 0
5 ,2 2 0
b u s h e ls --------
762 762 5 ,9 8 2
G ra in
Sorghum 1,998 188 2,186 277 _ 2 1 0 487 2,673
Soybeans 17,268 617 26,895 4 4 ,780 1 ,654 8 1 ,155 2,817 47,597
O ats 959 - - 959 30 84 - 114 1,073
Wheat 608 - 612 1 , 2 2 0 - - • - 1 , 2 2 0
T o ta l 25 .825 845 27,695 54,365 2 ,723 92 1 ,365 .4 ,1 8 0 58,545
Source: Summarized from th e  1972 su rv ey  d a ta .
T able  6  and 7 show th e  u t i l i z a t i o n  o f  t r a n s p o r t a t i o n  by mode in  
each  SM 42 a re a  o f  L o u is ia n a  in  1970. In  A rea 12, no r a i l  r e c e ip t s  
o c c u r re d  in  1970 w h ile  no w a te r  r e c e ip t s  w ere o b serv ed  in  A rea  13,
14 and 15. In  A reas 13 and 15, a  m a jo r i ty  o f  th e  g r a in  was re c e iv e d  
by r a i l .  This volume r e p r e s e n ts  th e  amount re c e iv e d  by fe e d  m i l l s  to  
m eet r e g io n a l  fe e d  demand. In  A rea 12 and  14,. t r u c k  was th e  m ost 
im p o r ta n t s in g le  means o f  g r a in  r e c e ip t s  a s  shown in  T ab le  6 .
In  th e  c ase  o f  g r a in  sh ip m e n ts , b a rg e  was th e  m ost im p o r ta n t 
mode o f  t r a n s p o r t a t io n  in  A rea 12, a c c o u n tin g  f o r  6 3 .9  p e rc e n t  o f  
t o t a l  sh ipm en ts  o f  g r a in s .  In  A reas 13 and  14, th e  m a jo r i ty  o f  g r a in  
was sh ip p ed  by t ru c k  (T able  7 ) .
T ab le  6 . G ra in  R e c e ip ts  by Mode o f  T r a n s p o r ta t io n  in  Each SM 42 A rea 
o f  L o u is ia n a , 1970.
Mode o f SM 42 A rea P e rc e n t
T r a n s p o r ta t io n 1 2 13 14 15 S ta te o f  T o ta l
------- 1 , 0 0 0 b u s h e l s - —
Truck 34,961 1 ,588 19,785 4 ,9 9 9 61 ,333 7 4 .0
R a il - 7 ,8 1 4 700 9 ,030 17,544 2 1 . 2
W ater 3 ,964 - - - 3 ,964 4 .8
T o ta l 38,925 9 ,402 20,485 14,029 82 ,841 1 0 0 . 0
Source: Com piled from expanded 1972 su rv ey  d a ta .
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T ab le  7 . G ra in  S hipm ents by Mode o f  T r a n s p o r ta t io n  in  Each SM 42 A rea 
o f  L o u is ia n a , 1970.
Mode o f SM 42 A rea P e rc e n t
T r a n s p o r ta t io n 1 2 13 14 15 S ta te o f  T o ta l
------ 1 , 0 0 0 b u s h e ls —
Truck 14 ,189 456 13,315 594 28 ,554 4 8 .8
R a i l - - 87 850 937 1 . 6
W ater 25 ,140 - 3 ,9 1 4 - 29 ,054 4 9 .6
T o ta l 39 ,329 456 17,316 1 ,444 58 ,545 1 0 0 . 0
S ource: Com piled from expanded 1972 su rv e y  d a ta .
f
CHAPTER II
t
THEORETICAL FRAMEWORK 
Economic Theofy
The m ark e tin g  o f  fe e d  g r a in s  by fa rm e rs  i s  c h a r a c te r iz e d  by pu re
c o m p e tit io n  w h ile  im p e rfe c t c o m p e tit io n  e x i s t s  w i th in  th e  e l e v a to r
16 9 in d u s t r y .  The c o u n try  e l e v a to r  in d u s t r y  i n  th e  U n ited  S ta te s  can
be c l a s s i f i e d  a s  a  m o n o p o l is t ic a l ly  c o m p e ti t iv e  in d u s t r y  i n  w hich
th e r e  a r e  a  number o f  e l e v a to r s  p ro v id in g  s e r v ic e s  t h a t  a r e
d i f f e r e n t i a t e d .  However, i n  many a r e a s ,  th e  n a tu r e  o f  c o m p e tit io n  i s
such  th a t  m utua l dependence i s  re c o g n iz e d  and e lem en ts  o f  o l i g o p o l i s t i c
o r  o l ig o p s o n i s t i c  b e h a v io r  a r e  p r e s e n t .  The s e r v ic e s  o f f e r e d  by some
e le v a to r s  have c h a r a c t e r i s t i c s  t h a t  d i s t in g u i s h e s  f irm s  in  g r a in
p ro d u c e r 's  o p in io n s .  'Hie m ost im p o r ta n t e lem en ts  o f  p ro d u c t
d i f f e r e n t i a t i o n  a r i s e s  from  lo c a t io n a l  a d v a n ta g e s . ^  O th e r p ro d u c t
d i f f e r e n t i a t i o n  r e s u l t s  from  d i f f e r e n c e s  in  f a c i l i t i e s ,  s e r v i c e s ,  and
p r ic e s  o f f e r e d  f o r  g r a in s .  However, th e  s e r v ic e s  p ro v id e d  by e l e v a t o r s ,
18w h ile  d i f f e r e n t i a t e d ,  a r e  s i m i l a r — t h e i r  c r o s s  e l a s t i c i t i e s  a r e  h ig h .
There h a s  b een  a t r e n d  in  th e  e l e v a to r  in d u s t r y  tow ard  l a r g e r  b u t  
few er e l e v a to r s .  As long  a s  th e  d e n s i ty  o f  p ro d u c tio n  rem ains unchanged , 
p la n t  volume can be in c re a s e d  o n ly  by in c r e a s in g  th e  r a d iu s  o f  th e
L y t le ,  o£ . c i t . ,  p . 5 .
17 ,B unker, oj>. c i t . , p . 7.
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assem bly  a r e a .  C o n se q u e n tly , th e  r e c e iv in g  a re a  o f  n ea rb y  f irm s  
b e g in  to  o v e r la p  and  more c o m p e tit io n  f o r  farm  g r a in  o c c u r s .  T h is 
c o m p e tit io n  o f te n  r e s u l t s  in  th e  e l im in a t io n  o f  i n e f f i c i e n t ,  u s u a l ly  
s m a l le r  e l e v a to r s .  The p o t e n t i a l  a re a  o v e r  w hich an  e l e v a to r  may 
e n jo y  a  lo c a t io n a l  a d v an tag e  i s  n o t  u n r e s t r i c t e d  b ecau se  c o m p e tit io n  
betw een  n earb y  e l e v a to r s  i s  g e n e r a l ly  g r e a t .
In  th e  p a s t ,  when m ost fe e d  g ra in s  moved by r a i l ,  r a i l  t r a n s p o r ­
t a t i o n  seemed to  have a  monopoly pow er. However, th e  developm ent o f  
highw ays and la rg e  t ru c k s  h as  e n ab le d  tru c k s  to  become more c o m p e tit iv e  
in  g r a in  t r a n s p o r t a t i o n .  M oreover, th e  r e c e n t  developm ent o f  in la n d  
w a te r  ro u te s  f o r  com m ercial t r a n s p o r t  h a s  c r e a te d  a d d i t io n a l  c o m p e tit io n  
f o r  g r a in  t r a d i t i o n a l l y  c a r r i e d  by r a i l r o a d s .
Im proved te ch n o lo g y  h as  a l s o  a f f e c t e d  th e  m ark e t s t r u c t u r e  o f  
th e  g r a in  in d u s t r y  such  a s  i n  th e  c a se  o f  econom ies o f  s c a le  f o r  
e le v a to r  f i r m s .  Many s tu d ie s  have  shown t h a t  a s  e le v a to r  f irm s
become l a r g e r  in  te rm s o f  s to ra g e  c a p a c i ty ,  u n i t  c o s t  o f  o p e r a t io n
19d e c re a se s  a t  a d e c re a s in g  r a t e  due to  econom ies o f  s c a l e .  As th e
volume o f  g r a in  h a n d le d  by a  g r a in  e l e v a to r  in c r e a s e s  due to  l a r g e r
s c a le  o f  o p e r a t io n ,  th e  a r e a  o r  d is ta n c e  o v e r  w hich th e  g r a in  m ust be
assem bled  in c r e a s e s ,  r e s u l t i n g  in  in c re a s e d  assem bly  c o s t .  T hus, th e
econom ies o f  in c r e a s in g  g r a in  e le v a to r  c a p a c i ty  m ust be exam ined in
20co m b in a tio n  w ith  d iseco n o m ies  o f  in c r e a s in g  assem bly  c o s t .
F ig u re  2 shows t h a t  as  p la n t  volume in c r e a s e s ,  th e  av e rag e  assem bly
19A l- A r a j i ,  oj>. c i t . , p . 35 .
20
Fuller, og. cit., p. 40.
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F ig u re  2 . R e la t io n s h ip  o f  I n - P la n t  O p e ra t io n  C o s ts , 
Assem bly C o sts  and  T o ta l  C o sts  o f  Moving 
G ra in  from  Farm to  E le v a to r .
C ost
p e r
b u sh e l
T o ta l  c o s t
A ssem bly c o s t
I n - p la n t  c o s t
A nnual 
volume 
in  b u s h e l
c o s t  in c re a s e s  a t  a c o n s ta n t  r a t e  o v e r  th e  ran g e  c o n s id e re d  h e r e ,  a t
l e a s t  from  farm  to  e l e v a to r ,  and p la n t  o p e r a t io n  c o s t  d e c re a se s  a t  a  
21d e c re a s in g  r a t e .  The t o t a l  m ark e t c o s ts  w hich a r e  th e  sum o f  
t r a n s p o r t a t i o n  c o s t  and e l e v a to r  c o s ts  p ro d u ces  a  U shaped  t o t a l  c o s t
A c tu a l ly  th e  a v e rag e  assem bly  c o s t  in c r e a s e s  a t  a  s l i g h t l y  
d e c re a s in g  r a t e  r a t h e r  th a n  a t  a  c o n s ta n t  r a t e  (A ppendix T ab le  2 ) .  
However, th e  t o t a l  amount in v o lv e d  i s  so s l i g h t  t h a t  f o r  th e  p u rp o ses  
o f  t h i s  v i s u a l  i l l u s t r a t i o n  a c o n s ta n t  r a t e  i s  a p p ro x im a te ly  c o r r e c t .
In  th e  e m p ir ic a l  a n a ly s i s  t h a t  fo llo w s  th e  c o e f f i c i e n t s  f o r  t h i s  f a c t o r  
w i l l  be a llo w ed  to  in c r e a s e  a t  a d e c re a s in g  r a t e .
23
c u rv e .  E v e n tu a lly  a  p o in t  i s  re ach ed  a t  w hich th e  sum m ation o f  assem bly
c o s t  and e le v a to r  o p e r a t io n  c o s t  i s  minimum ( a t  p o in t  A ). G iven
p e r f e c t l y  c o m p e tit iv e  te n d e n c ie s  i n  th e  in d u s t r y ,  a d ju s tm e n t w i l l  be
22made tow ard  th e  l e a s t  c o s t  p o in t  A a s  shown in  F ig u re  2 .  The optimum 
q u a n t i ty  f o r  an  e l e v a to r  to  h a n d le  w i l l  be q a t  a  p e r  b u s h e l  c o s t  o f  
p .  When we have s e v e r a l  p o t e n t i a l  p la n t  s i z e s ,  th e  p rob lem  i s  to  
choose  one w ith  th e  l e a s t  c o s t  p o in t  l i k e  A. The p u rp o se  o f  t h i s  
s tu d y  i s ,  t h e r e f o r e ,  to  d e te rm in e  t h a t  co m b in a tio n  o f  e l e v a to r  ty p e s  
and s iz e s  and modes o f  t r a n s p o r t a t i o n  t h a t  y ie ld s  a  minimum t o t a l  c o s t  
o f  moving g r a in  from  s p e c i f i e d  p o in ts  o f  o r i g i n s ,  th ro u g h  tim e and 
sp ace  to  th e  p o in ts  o f  f i n a l  d e s t i n a t i o n s .  Zn th e  lo n g  ru n , changes 
in  c o s t s ,  i n  a v a i l a b le  te c h n o lo g y , i n  m a rk e tin g  p a t t e r n s  o r  in  o th e r  
f a c to r s  can  a l t e r  th e  r e l a t i v e  m agn itude  o f  th e  e l e v a to r  c o s t  c u rv e  o r  
t r a n s p o r t a t i o n  c o s t  cu rv e  o r  b o th , r e s u l t i n g  i n  changes i n  th e  o p tim a l 
m a rk e tin g  sy stem .
2 2
Bunker, oj>. cit., p. 8.
24
L in e a r  Programming Model
L in e a r  programming m odels c an  be a p p l ie d  to  d e te rm in e  optimum 
m ark e t s t r u c t u r e  w hich  m in im izes com bined c o s t s  o f  t r a n s p o r t a t i o n  and 
e l e v a to r  o p e r a t io n  t h a t  a r e  in v o lv e d  i n  moving g ra in s  from  s p e c i f ie d  
p o in ts  o f  o r ig i n s  to  th e  f i n a l  p o in ts  o f  demand th ro u g h  tim e  and space  
g iv e n  a s e t  o f  c o n s t r a i n t s .  The m a th e m a tica l s ta te m e n t o f  l i n e a r
program m ing may be e x p re s se d  a s  fo l lo w s .
n
M inim ize Z = j  c j* ^ j
J=1
n >
s u b je c t  to  j  A ij .X j  = b^ ( i  = 1 , 2 ,  . . .  m)
and Xj «  0
The X 's  a r e  com peting  a c t i v i t i e s  such  a s  a sse m b lin g , s t o r i n g ,  
and d ry in g  g r a in s  th e  v a lu e s  o f  w hich  a r e  d e te rm in e d  by th e  l i n e a r  
program m ing te c h n iq u e . The C j 's  a r e  r e f e r r e d  to  a s  c o s t  c o e f f i c i e n t s  
a s s o c ia te d  w ith  c o rre sp o n d in g  a c t i v i t i e s  and A ^ j 's  a s  model c o e f f i c i e n t s  
su ch  a s  re s o u rc e  re q u ire m e n t to  g e n e r a te  one u n i t  o f  th e  c o rre sp o n d in g  
a c t i v i t y .  The b ^ 's  a r e  r e s t r i c t i o n s  o r  re q u ire m e n ts  such  a s  p ro d u c tio n  
and demand w hich a r e  to  be m et i n  th e  m odel.
L in e a r  program m ing i s  b ased  on  f i v e  u n d e r ly in g  a ssu m p tio n s :
1) p r o p o r t i o n a l i t y  2 ) a d d i t i v i t y  3 ) d i v i s i b i l i t y  4 )  c e r t a i n t y  and
O Q
5 ) n o n n e g a t iv i ty .
The p r o p o r t i o n a l i t y  a ssu m p tio n  r e q u i r e s  t h a t  th e  o b je c t iv e  fu n c t io n  
and e v e ry  c o n s t r a in t  fu n c t io n  i s  o f  l i n e a r  fo rm . W hile p r o p o r t io n a l i ty  
i s  n o t  p r e s e n t  o v e r  th e  e n t i r e  ran g e  o f  s i z e  and c a p a c i ty  o f  e le v a to r s
23 Thompson, G e ra ld  E . ,  L in e a r  Programming (New York: The
M acm illan  Company, 1 9 7 1 ), p p . 1 9 -2 9 .
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in c lu d e d  in  th e  m odel, th e  d iv i s io n  o f  e le v a to r s  in to  s i z e  c a te g o r ie s
w ith  p ro p e r  c l a s s i f i c a t i o n  o f  s i z e  a llo w s  th e  a ssu m p tio n  t h a t  econom ic
24r e l a t i o n s h ip s  can be ap p ro x im a ted  by a  l i n e a r  f u n c t io n .
Hie a d d i t i v i t y  a ssu m p tio n  r e q u i r e s  t h a t  th e  t o t a l  c o s t  o f  a l l  
a c t i v i t i e s  be e q u a l to  th e  sum o f  th e  c o s ts  r e s u l t i n g  from  each  
a c t i v i t y  b e in g  co n d u cted  in d iv id u a l ly .  T h is  a ssu m p tio n  a llo w s  no 
i n t e r a c t i o n  betw een a c t i v i t i e s .  H ence, p r o p o r t i o n a l i t y  and  a d d i t i v i t y  
im p lie s  c o n s ta n t  r e tu r n s  to  s c a le  in  w hich .the in c r e a s e  i n  th e  v a lu e  
o f  th e  o b je c t iv e  f u n c t io n  i s  p r o p o r t io n a l  to  a  p r o p o r t io n a l  in c r e a s e  
in  a l l  a c t i v i t y  l o v e l s .  '
The d i v i s i b i l i t y  a ssu m p tio n  im p lie s  t h a t  f r a c t i o n a l  l e v e l s  o f  th e  
a c t i v i t i e s  a re  p e rm is s ib le  in  o b ta in in g  an  o p tim a l s o lu t i o n .  In  
o th e r  w ords, f a c to r s  can  be u sed  and com m odities c an  be p ro d u ced  in  
q u a n t i t i e s  w hich a r e  f r a c t i o n a l  u n i t s .
The f o u r th  a ssu m p tio n  i s  t h a t  a l l  th e  c o e f f i c i e n t s  i n  th e  l i n e a r  
program m ing model a r e  known w ith  c e r t a i n t y .  T h is  a ssu m p tio n  may be 
u n r e a l i s t i c ,  a lth o u g h  in  some in s ta n c e s  c o n d i t io n s  o f  c e r t a i n t y  may 
be a p p ro a ch e d . T h e re fo re , i t  i s  d e s i r a b le  to  t e s t  th e  s e n s i t i v i t y  
o f  o p tim a l s o lu t io n  to  p a ra m e te r  v a r i a t i o n s  a s  a  means o f  e v a lu a t in g  
th e  v a l i d i t y  o f  r e s u l t s .
F i n a l l y ,  th e  n o n n e g a tiv e  a ssu m p tio n  im p lie s  t h a t  o n ly  p o s i t i v e  
a c t i v i t y  l e v e l s  a r e  f e a s i b l e .
24Bunker, op. cit., p. 16.
CHAPTER I I I  
METHODOLOGY
As m entioned  e a r l i e r ,  a  m icro  model dev e lo p ed  by th e  SM 42 model 
com m ittee was u sed  in  t h i s  s tu d y . However, some m o d if ic a t io n s  on th e  
model w ere made in  o rd e r  to  make i t  more s u i t a b l e  to  th e  L o u is ia n a  
s i t u a t i o n .  T h is s e c t io n  p ro v id e s  some e x p la n a t io n  o f  th e  m icro  model 
to  show w hat in fo rm a tio n  i s  r e q u ire d  f o r  i t  and  how t h a t  in fo rm a tio n  
i s  u t i l i z e d  to  o b ta in  th e  l e a s t  c o s t  m arke t s t r u c t u r e  g iv e n  f ix e d  
su p p ly  and demand c o n d i t io n s .  M o d if ic a t io n s  o f  th e  m icro  model w i l l  
be d is c u s s e d  in  a l a t e r  p a r t  o f  t h i s  c h a p te r .
D e s c r ip t io n  o f  th e  M icro Model
The com ple te  model had  th e  c a p a c i ty  to  h a n d le  any co m b in a tio n  o f  
f iv e  g r a in s ,  4 tim e p e r io d s  ( r e f e r  to  A ppendix T ab le  1 ) ,  6  e le v a to r  
ty p e s ,  3 fe e d  m i l l  ty p e s ,  3 o u t o f  r e g io n  o r i g i n s ,  3 o u t o f  re g io n  
d e s t i n a t i o n s ,  one e x p o r t  r e g io n , one soybean p r o c e s s o r ,  and one m i l l e r  
f o r  each g r a in .  Shipm ent o r  r e c e ip t  o f  g r a in  may be by e i t h e r  t r u c k ,  
r a i l  o r  w a te r ,  depending  on th e  ty p e  o f  f irm  and lo c a t io n  o f  th e  g r a in  
movement. The w hole m a tr ix  c o n s i s t s  o f  a b o u t 6 ,5 0 0  a c t i v i t i e s  such 
a s  a sse m b lin g , d i s t r i b u t i n g ,  s t o r in g  and d ry in g  g ra in s  and a b o u t 700 
c o n s t r a in t s  and a c c o u n tin g  f u n c t io n s .
F ig u re  3 shows a  flow  c h a r t  f o r  c o m  f o r  one e l e v a to r ,  one tim e
26
f
27
F ig u re  3 . G ra in  Flow C h a rt o f  C o ra -S e c to r  Model f o r  One E le v a to r ,  
One Feed M il l ,  One O r ig in ,  One Demand R egion , and One 
Time P e r io d .
Feed m i l l
demand T4 f J X t J S l f  O ut o f  s t a t e  
1  o r i g i n  1
Feed demand 
S. on th e  farm
Farm w et 
c o m  su p p ly
E i w et 
c o m  su p p ly O ut o f  
re g io n  
demand
P i
'  1
E i d ry  
c o m
Farm d ry  
co rn
Farm
p ro d u c t­
io n
Farm d ry  
c o rn  supp ly
E i d ry  
c o rn  su p p ly
Farm s to r e  
c o m
E i s t o r e  
c o m
A nother
e le v a ­
t o rFarm end in g  
in v e n to ry
•k ic k
The l e t t e r s  on th e  s o l i d  l i n e  r e p r e s e n t  mode o f  
t r a n s p o r t a t i o n  (T : t r u c k ,  R: R a i l ,  W: W a te r) .
E i s ta n d s  f o r  e l e v a to r  ty p e  1 .
T4 : Time p e r io d  4 .
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p e r io d ,  one fe e d  m i l l ,  one o r i g i n ,  and one d e s t i n a t i o n .  The a c t i v i t i e s  
f o r  o th e r  g ra in s  a re  s e t s  s i m i l a r  to  c o rn  v e c to r s .  The boxes 
r e p r e s e n ts  a c t i v i t i e s  o r  re s o u rc e  re q u ire m e n ts  i n  th e  c a se  o f  farm  
p ro d u c tio n  and demand. The s o l i d  l i n e s  r e p r e s e n t  a l t e r n a t i v e  flow  
p a t t e r n s  f o r  c o m . T h is flo w  c h a r t  f o r  c o m  may a l s o  be e x p re sse d  
in  a  m a tr ix  form  as  shown i n  F ig u re  4 .  The n o t io n s  f o r  row and 
colum n names f o r  F ig u re  4 can  be  found  in  A ppendix T ab le  1 .
In  th e  fo llo w in g  d is c u s s io n  a c t i v i t i e s  may be r e f e r r e d  to  as  
columns o r  v e c to r s  and rows may be  r e f e r r e d  to  a s  r e s o u rc e  re q u ire m e n ts  
o r  r e s t r i c t i o n s .
The r e l a t i o n s h ip  i n  th e  3 rd  colum n o f  F ig u re  4  r e f e r s  to  th e
r e l a t i o n s h i p  betw een j^ A ^ j 'X j and  th e  r i g h t  hand  s id e  (RHS) v a lu e  o f
j = l
b ^ . An "E" in d ic a te s  " e q u a l t o " ,  "L" in d ic a te s  " l e s s  th a n  o r  e q u a l 
t o " ,  and  "N" in d ic a te s  "N o n c o n s tra in e d " .
Row 1 i s  th e  o b je c t iv e  fu n c t io n  to  be  m in im ized  in  th e  m odel.
The v a lu e s  in  th e  o b je c t iv e  fu n c t io n  a r e  th e  c o s ts  o f  r e c e iv in g ,  
s h ip p in g , s to r in g ,  d ry in g  g r a in  and  o f  p u rc h a s in g  f a c i l i t i e s  and 
m a n u fa c tu r in g  fe e d s .
In  th e  condensed  m odel shown in  F ig u re  4 ,  tim e  p e r io d  4 i s  th e  
h a r v e s t  p e r io d  f o r  c o rn . The model i s  a c t i v a t e d  by  th e  p ro d u c tio n  
o f  c o m  on th e  farm  in  tim e p e r io d  4 . P ro d u c tio n  i n  t h i s  model i s  
s e p a ra te d  in to  two com ponents: w e t c o m  h a r v e s t  (row 2 ) and d ry  c o m
h a r v e s t  (row 3 ) .  Wet c o m  p ro d u c tio n  i n  tim e p e r io d  4 i s  added  to  
farm  w et c o rn  su p p ly  a t  tim e  p e r io d  4 a s  in d ic a te d  by th e  m a tr ix  
e lem en t a^  2 *
Row 4 (farm  w et c o rn  su p p ly )  in d ic a te s  , t h a t  f a r m e r 's  w et c o rn
F ig u re  4 .  M a tr ix  A rra y  o f  th e  G ra in  Flow C h a r t i n  F ig u re  3 .
Column number 1 2 3 4  5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Column -  © O O r H O r H i —< 1 ^ . 0 0  r-H rM CM r-l CM CO H  N  n  If!  I d  < f  03  CT\ I-M CM CO
 I g *  0 0  0 > - 1 0 « - 4 r - f © © 0  O r - ) t H  I—1 r—I i—I r-< r-H r-< O  O  O  O  O  ©  i-4 i - l  Oname g j ;  o o  o c m O c m c o o o o  h  e i  n  r ^ - r ^  r'- cm cm cm o  o  o  o  o  o  co co o
I S  O O  O O H O O O O H  H  r l  H  H  «H rM W  H  H  O  H  O  H  T-  ^ H  H  r l  H  C/3
2  T-t r-4 r - l r - I C M i - l i - i t - H i - I C M  CM CM CM <N CM CM r .^ T-< cm t-< CM N  PI  S  N  f l  B
t J  h  n  n ' o n c i n o < t < t  i n  m  m  m m  m  r** p*  o  o  o  ©  m  p^  r** ©  «
-i r*4 H  r4 H  H  H  H  H  H  H  rH t~4 H  H  H  CD O  O  CD u  CD tM t-4 O
Row
Obj N c c c c c c c c c c  c c c c c c c c c c c c c c c c c c  c
2 R141104 E 1
3 R141105 E 1 b2b3
4 R142104 E 1 -1  -1  0
5 R142105 E 1 a  -1  -1  -1  -1  0
6  R142214 E 1 -1  0
7 R142215 E a  1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 1 1 1  0
8  R142315 E 1 1 1  1 1  - a  0
9 R043105 L I  - a  0
10 R043215 L I  - a  0
11 R043109 L 1 -1  0
12 R043219 L 1 - 1  0
13 R144100 E l  b13
14 R144710 E 1 1 1  b1Zk
15 R044300 E 1 b i s
16 R142106 E 1 b ig
17 R142206 E 1 b17
18 R046217 E 1 1 1 1 1 1  -1  0
19 R046218 E 1 1  1 1 1  -1  0
20 R045011 N 1 1 1  1 1 1 1  1
21 R045012 N 1 1 1  1
22 R045013 N 1 1
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may be d r ie d  on th e  farm  a s  i l l u s t r a t e d  by column 3 a t  a  c o s t  o f  Cj 
o r  may be sh ip p ed  to  e l e v a to r  ty p e  1 (E^) a t  a  c o s t  o f  C^. N ote t h a t  
a p o s i t iv e  s ig n  h e re  in d ic a te s  an  a d d i t io n  to  su p p ly  w h ile  a  n e g a t iv e  
s ig n  in d ic a te s  a  u t i l i z a t i o n  o f  s u p p ly . When w et c o rn  i s  sh ip p e d  to  
e le v a to r  ty p e  1 (column 4 ) ,  th e  w et c o rn  i s  added to  w e t c o rn  
su p p ly  (row 6 ) u t i l i z i n g  re c e iv in g  c a p a c i ty  o f  e l e v a to r  ty p e  1  (row 19) 
and tru c k in g  c a p a c i ty  (row 2 0 ) .
When w et c o rn  i s  d r ie d  on  th e  farm  (colum n 3 ) ,  a^  ^ b u s h e l  o f
co rn  i s  added to  farm  dry  c o rn  sup p ly  (row 5 ) u t i l i z i n g  d ry in g
c a p a c i ty  (row 9 ) .  M a tr ix  e lem en t a^ ^ r e p r e s e n ts  th e  f r a c t i o n  o f  a 
b u sh e l rem ain in g  a f t e r  d ry in g  c o rn . Farm d ry in g  c a p a c i ty  may be 
p u rch ased  a t  a f ix e d  c o s t  o f  C£q. M a tr ix  e lem en t -a ^  2 0  r e p r e s e n ts  
th a t  a  p u rch ase  o f  1  b u s h e l o f  d ry in g  c a p a c i ty  p ro v id e s  a  c a p a c i ty  o f  
a 9 20 b ush e l s d u r in g  tim e p e r io d  4 w ith  rem oval o f  g iv e n  p o in ts  o f  
m o is tu re .
Farm d ry  c o rn  su p p ly  (row 5 ) in d ic a te s  farm  d ry  c o m  can  e i t h e r  
be t r a n s f e r r e d  to  e l e v a to r  ty p e  1  a t  a  c o s t  o f  Cg, sh ip p ed  to  fe e d  
m i l l  ty p e  1 a t  a  c o s t  C7 , consumed on th e  farm  a t  a  c o s t  o f  Cg (z e ro  
c o s t  in  t h i s  m o d e l), o r  s to r e d  on th e  farm  a t  a  v a r i a b le  s to r a g e  c o s t
o f  Cg. When farm  d ry  c o m  i s  t r a n s f e r r e d  to  e l e v a to r  ty p e  1
(column 6 ) ,  t ru c k in g  and r e c e iv in g  c a p a c i ty  f o r  t h i s  e l e v a to r  i s  
u t i l i z e d  a s  shown in  rows 19, and 20 r e s p e c t iv e ly .  When d ry  c o m  i s  
s to re d  on th e  farm  (column 9 ) ,  farm  s to r a g e  c a p a c i ty  (row 11) i s  
u t i l i z e d .  S to rag e  o f  a  g r a in  a t  a  g iv e n  tim e p e r io d  in c r e a s e s  th e  
su p p ly  o f  th e  g r a in  in  th e  n e x t  tim e p e r io d  by an  am ount i d e n t i c a l  
to  t h a t  s t o r e d .  However, tim e p e r io d  4  i s  th e  l a s t  p e r io d  i n  t h i s
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model th u s  th e  g r a in  i s  s to r e d  a s  farm  en d ing  in v e n to ry  (row 1 6 ) .
The r i g h t  hand s id e  v a lu e  o f  i s  th e  v a lu e  o f  farm  end in g
in v e n to ry . Farm s to ra g e  c a p a c i ty  may be p u rc h a se d  a t  a  f ix e d  s to ra g e  
c o s t  o f  C2 2  (row 1 1 ) . The optimum s to ra g e  c a p a c i ty  r e q u ir e d  f o r  th e  
farm  i s  d e te rm in ed  by th e  tim e  p e r io d  w hich i s  th e  m ost r e s t r i c t i v e  
in  th e  m odel. Farm b e g in n in g  in v e n to ry  does n o t  a p p e a r  in  t h i s  
condensed  model s in c e  th e  l a s t  tim e p e r io d  (tim e p e r io d  4 ) was chosen  
f o r  i l l u s t r a t i o n .  In  th e  m icro  m odel, b e g in n in g  fa rm  in v e n to ry  i s  
a llo w ed  to  t r a n s f e r  to  farm  su p p ly  a t  tim e p e r io d  1  (w ith  z e ro  c o s t )  
and becomes a  so u rc e  o f  fa rm  su p p ly  a lo n g  w ith  c u r r e n t  y e a r 's  
p ro d u c tio n . On th e  o th e r  h an d , e l e v a to r  b e g in n in g  in v e n to ry  i s  
a llo w ed  to  t r a n s f e r  to  each  ty p e  o f  e le v a to r  in  th e  m odel. The c o s t  
c o e f f i c i e n t  a s s o c ia te d  w ith  e l e v a to r  in v e n to ry  t r a n s f e r  i s  th e  sum 
o f  tru c k in g  c o s t  from  farm s to  th e  c o rre sp o n d in g  e l e v a to r  ty p e  and 
re c e iv in g  c o s t  a t  t h a t  e l e v a to r .
The w et su p p ly  a t  e le v a to r  ty p e  1 (row 6 ) may be t r a n s f e r r e d  to  
a n o th e r  e le v a to r  (n o t shown in  F ig u re  4 ) o r  i t  may be d r ie d  a t  e le v a ­
t o r  1 a t  a c o s t  o f  Cg. In  t h i s  c a s e ,  8 7 ^ 5  b u s h e ls  o f  d ry  c o m  i s  
added  to  e le v a to r  1  d ry  c o m  su p p ly  (row 7 ) and d ry in g  c a p a c i ty  o f  
e le v a to r  ty p e  1 w i l l  be  u t i l i z e d  (row 1 0 ) . E le v a to r  ty p e  1 may 
p u rch ase  d ry in g  c a p a c i ty  a t  a  f ix e d  c o s t  o f  ^ 2 1  ( row fch a t
w et co rn  does n o t u t i l i z e  s to ra g e  c a p a c ity  u n t i l  i t  i s  d r i e d .
E le v a to r  type  1 d ry  c o m  su p p ly  (row 7) p r e s e n ts  c o rn  to  be sh ip p ed  
b ack  to  th e  farm  by t r u c k  a t  a  c o s t  o f  to  m eet farm  demand o r  
sh ip p ed  to  fe e d  m i l l s  by t r u c k  o r  r a i l  a t  c o s ts  o f  Cj^ and 
r e s p e c t iv e ly ,  o r  o u t o f  th e  s t a t e  by t r u c k ,  r a i l  o r  w a te r  a t  c o s ts  o f
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C14» C15* an(i C16* r e s Pe c t i v e ly* u t i l i z i n g  a p p r o p r ia te  t r a n s p o r t a t i o n  
f a c i l i t i e s .  In  t h i s  c a s e ,  sh ip p in g  c a p a c i ty  o f  e l e v a to r  ty p e  1 i s  
a l s o  u t i l i z e d  a s  in d ic a te d  by row 18. Then, e l e v a to r  ty p e  1 m ust 
p u rc h a se  sh ip p in g  c a p a c i ty  a t  a  c o s t  o f  C2 4  to  m eet th e  re q u ire m e n t 
o f  s h ip p in g  c a p a c i ty  a s  in d ic a te d  by m a tr ix  e lem en t a^g ^ . Row 18 
r e p r e s e n ts  th e  sum o f  g r a in  sh ip m en ts  by e l e v a to r  ty p e  1 , Thus th e  
s o lu t io n  f o r  th e  a c t i v i t y  o f  column 24 (p u rch a se  o f  sh ip p in g  c a p a c i ty )  
in d ic a te s  th e  t o t a l  volume o f  g r a in  sh ip p e d  by e l e v a to r  ty p e  1 . Dry 
c o m  su p p ly  a t  E^ may a ls o  be s to r e d  a t  t h a t  e l e v a to r  a t  a  v a r ia b le  
s to ra g e  c o s t  o f  C^q u t i l i z i n g  s to r a g e  c a p a c i ty  (row 1 2 ) . The amount 
s to r e d  w i l l  be accu m u la ted  a s  e l e v a to r  in v e n to ry  a t  tim e p e r io d  4  
(row 1 7 ).
When lo c a l  g r a in  su p p ly  i s  n o t  s u f f i c i e n t  to  m eet lo c a l  demand, 
g r a in  m ust be drawn from  o u t o f  th e  r e g io n .  Column 17 th ro u g h  19,
on row 7 p re s e n ts  e l e v a to r  ty p e  1 to  r e c e iv e  g r a in  from  o u t o f  s t a t e
o r ig i n  1  by t r u c k ,  r a i l  o r  b a rg e  a t  c o s ts  o f  C^y, C^g* and 
r e s p e c t iv e ly ,  u t i l i z i n g  r e c e iv in g  c a p a c i ty  a t  E-^  (row 1 9 ) . A t t h i s  
tim e , e l e v a to r  ty p e  1  w i l l  p u rch ase  r e c e iv in g  c a p a c i ty  a t  a  c o s t  o f  
C2 5  to  m eet th e  re q u ire m e n t a s  i s  a l s o  th e  c a se  f o r  g r a in  sh ip m e n t. 
S im i la r ly ,  th e  s o lu t io n  f o r  th e  a c t i v i t y  o f  column 25 (p u rch ase  o f  
r e c e iv in g  c a p a c i ty )  r e p r e s e n ts  th e  t o t a l  volum e o f  g r a in  re c e iv e d  by 
e l e v a to r  ty p e  1 .
Row 8  in  F ig u re  4 r e p r e s e n ts  d ry  c o m  su p p ly  a t  th e  fe e d  m i l l  
ty p e  1  and  shows t h a t  a fe e d  m i l l  may r e c e iv e  c o rn  e i t h e r  from  fa rm s ,
ty p e  1  e le v a to r s  o r  d i r e c t l y  from  o u t o f  th e  re g io n  u t i l i z i n g
a p p r o p r ia te  t r a n s p o r t a t i o n  f a c i l i t i e s .  The su p p ly  o f  co rn  a t  fe ed
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m il l  ty p e  1 i s  u t i l i z e d  to  m eet th e  fe e d  demand in  th e  r e g io n . The 
o b je c t iv e  f u n c t io n  f o r  columi^ 28 (C2 g) r e p r e s e n ts  c o s t  o f  m a n u fa c tu r in g  
fe e d  p e r  to n  and th e  m a tr ix  e lem en t -a g  gg r e p r e s e n ts  b u s h e ls  o f  c o rn  
r e q u ire d  to  p roduce one to n  o f  f e e d .  The r i g h t  hand s id e  v a lu e  o f  
row 15 ( fe e d  m i l l  demand) i s  e x p re s s e d  i n  term s o f  to n s  o f  fe e d  r a t h e r  
th a n  b u sh e ls  o f  g r a in .
Column 29 c o n ta in s  b^ v a lu e s .  Rows 4 th ro u g h  12 show a c c o u n tin g  
fu n c t io n s  in  th e  model and  a r e  s e t  e q u a l to  z e r o .  Hie r i g h t  hand s id e  
v a lu e s  o f  b j j  th ro u g h  b j j  a r e  demands o r  c o n s t r a in t s  w hich a r e  to  be 
met in  th e  m odel. F in a l l y ,  rows 20 th ro u g h  22 r e p r e s e n t  th e  u t i l i z a t i o n  
o f  t r a n s p o r t a t i o n  f a c i l i t i e s  w hich  a r e  n o t  c o n s t r a in e d  in  th e  m odel.
The m icro  model d e s c r ib e d  above was in te n d e d  to  be  u sed  f o r  each  
SM 42 a r e a .  However, th e  fo u r  SM 42 a re a s  o f  L o u is ia n a  w ere  combined 
in to  two re g io n s :  A rea 12 and A rea 15 a r e  com bined in to  one re g io n
h e n c e fo r th  c a l l e d  N orth  L o u is ia n a  and  A rea  14 and  A rea 13 a r e  com bined 
in to  one re g io n  h e n c e fo r th  c a l l e d  S ou th  L o u is ia n a . Then, th e  m icro
f
model was ru n  f o r  th e s e  two com bined r e g io n s .  These a re a  co m b in a tio n s  
p ro v id e d  a  more m ean in g fu l s im u la t io n  o f  th e  m ark e t c o n s t r u c t  e x i s t i n g  
in  th e  s t a t e  and p e rm it te d  d e t a i l e d  a n a ly s i s  o f  r e g io n a l  i n t e r a c t i o n s  
betw een th e s e  two s u b re g io n s . A cco rd in g  to  th e  r e s u l t s  o f  th e  1972 
s u rv e y , A rea 12 sh ip p ed  a b o u t 2 m i l l i o n  b u s h e ls  o f  g r a in  to  A rea 15. 
A lso , e le v a to r s  o r  fe e d  m i l l s  i n  b o th  A reas 13 and 14 re c e iv e d  g r a in  
from  e x p o r t  e le v a to r s  lo c a te d  in  A rea 14.
The s ix  e le v a to r  ty p e s  a v a i l a b l e  i n  th e  o r i g i n a l  m icro  model 
dev elo p ed  by th e  SM 42 com m ittee w ere s u f f i c i e n t .  However, th e  th r e e  
fe e d  m il l  ty p es  a v a i l a b le  in  th e  o r i g i n a l  m a tr ix  w ere n o t s u f f i c i e n t
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f o r  th e se  two a re a s  com bined. T h e re fo re , two a d d i t i o n a l  fe e d  m i l l  
v e c to r s  w ere added to  th e  o r i g i n a l  m a tr ix .  F u r th e rm o re , some 
m o d if ic a t io n s  o f  th e  e lem en ts  in  th e  o r i g i n a l  m a tr ix  w ere made to  
r e f l e c t  c u r r e n t  c o n d i t io n s  i n  th e  s t a t e .  Thus some l i m i t s  w ere 
imposed to  have a  p o r t io n  o f  th e  g r a in  p roduced  in  one a r e a  to  move 
th ro u g h  th e  e le v a to r s  o r  fe e d  m i l l s  i n  t h a t  a r e a .  T h is  r e s t r i c t i o n  
was made by ad d in g  a d d i t i o n a l  fa rm  su p p ly  rows f o r  a d d i t i o n a l  a re a s  
and m o d ify in g  some o f  th e  m a tr ix  e lem en ts  i n  th e  o r i g i n a l  m a tr ix .
A d d it io n a l  v e c to r s  o f  p ro d u c tio n , in v e n to ry ,  farm  demand, and 
farm  s to ra g e  f o r  a d d i t io n a l  a re a s  w ere a l s o  in c o rp o ra te d  in to  th e  
o r i g i n a l  m a tr ix  to  o b ta in  a l l  th e  in fo rm a tio n  th a t  c o u ld  have  been  
o b ta in e d  from  a n  in d iv id u a l  a n a ly s i s  f o r  e ac h  o f  th e  com bined a r e a s .  
T h e re fo re , th e  c o n s t r a in t s  o f  p ro d u c tio n , in v e n to ry  and  farm  feed  
demand w ere s e t  on s u b re g io n a l  b a s i s  (SM 42 a r e a )  in  t h i s  combined 
a n a l y s i s .  T h is i l l u s t r a t i o n  shows how th e  model s im u la te s  th e  
m a rk e tin g  sy stem  f o r  one g r a in ,  one e l e v a to r  ty p e , one fe e d  m i l l  ty p e , 
one o u t  o f  re g io n  demand, one o r i g i n ,  and one tim e  p e r io d  and  th e  
in fo rm a tio n  r e q u ir e d  in  c o n s t r u c t in g  th e  m odel.
The s e c t io n s  t h a t  fo llo w  e x p la in  how th e  c o e f f i c i e n t s  u sed  in  
th e  model w ere d e r iv e d . In  t h i s  s tu d y , w heat was n o t  in c lu d e d  
b e ca u se  i t  was a  m ino r c ro p  in  L o u is ia n a .
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C o l le c t io n  and A ssem bly o f  D ata
S ources o f  p h y s ic a l  and econom ic d a ta  in c o rp o ra te d  in to  th e  
model as  c o n s t r a in t s  and c o e f f i c i e n t s  may be d iv id e d  in to  sev en  
b ro ad  c a te g o r i e s .
A. I d e n t i f i c a t i o n  o f  e l e v a to r  ^nd fe e d  m i l l  ty p e s  and s i z e s .
B. G ra in  p ro d u c tio n  and in v e n to ry  e s t im a te s .
C. U t i l i z a t i o n  e s t im a te s  f o r  fe e d  g r a in s .
D. M ajor m arke t o r ig in s  and d e s t i n a t io n s  f o r  s p e c i f i c
g r a i n s .
E. T r a n s p o r ta t io n  r a t e s  by mode..
F . G ra in  s to r a g e  c o s ts  in c lu d in g  r e c e iv in g  and s h ip p in g  
c o s t s .
G. Feed m a n u fa c tu r in g  c o s t s .
A l l  d a ta  w ere o b ta in e d -f ro m  seco n d ary  s o u r c e s .  Some a d ju s tm e n ts  
w ere made b a se d  on s u g g e s t io n s  o f  know ledgeab le  r e s e a rc h  p e r s o n s . 
In fo rm a tio n  t h a t  a c t i v a t e s  and c o n s t r a in t s  th e  mode to  e f f e c t i v e l y  
r e f l e c t  how th e  g r a in  m a rk e tin g  segm ent o f  L o u i s ia n a 's  a g r i c u l t u r a l  
s e c to r  sh o u ld  be s t r u c tu r e d  a re  p re s e n te d  below .
I d e n t i f i c a t i o n  o f  E le v a to r  and  Feed M il l  Types and S iz e s
As m en tioned  e a r l i e r ,  e l e v a to r  and  fe e d  m i l l  ty p e s  w ere  i d e n t i f i e d  
in  each  SM 42 a re a  o f  L o u is ia n a  b a se d  on th e  sam ple o f  g r a in  h a n d lin g  
f irm s  in  a  su rv ey  co n d u cted  in  1972 on 1970 o p e r a t io n s ,  c o n s id e r in g  
s to ra g e  c a p a c i ty ,  volume m erch an d ized , a c c e s s  to  t r a n s p o r t a t i o n  
f a c i l i t i e s  and  amount o f  fe e d  p ro d u ced .
As shown in  t a b le  8 , fo u r  e l e v a to r  ty p e s  and one fe e d  m i l l  ty p e
T ab le  8 . R e p re s e n ta t iv e  Types and S iz e s  o f  E le v a to r s  and Feed M il ls  S e le c te d  f o r  Each SM 42 A rea  o f  L o u is ia n a .
R egion  S u b reg io n F irm
Type
S to ra g e  Volume 
C a p a c ity  M erchandized
A ccess to  T r a n s p o r ta t io n  
F a c i l i t i e s  
R e c e ip ts  Shipm ent 
T ruck  R a i l  W ater T ruck  R a i l  W ater
Feed
P ro d u c tio n
S iz e
o f
F eedb /
M ill—
( 0 0 0  b u ) ( 0 0 0  b u . ) ( to n s ) ( t o n / h r . )
N orth
L o u is ia n a  1 (Area 12) E l l 150 600 X X X
E21 400 800 X X X
E31 500 4 ,0 0 0 X X X X
E41 1 ,4 0 0 9 ,0 0 0 X X X X
F l l m m 176 X 5 ,0 0 0 2 .4
2 (Area 15) E12 50 150 X X
E22 1 0 0 300 X X X
F12 m m 174 X 5 ,0 0 0 2 .4
F22 tm m 900 X X 38 ,400 1 8 .0
F32 - - 2 ,7 9 3 X X 96 ,800 4 3 .0
F42 — 4 ,0 3 3 X X 2 1 0 , 0 0 0 1 0 1 . 0
S outh  3 C&rea 14) E13 50 300 X X X
L o u is ia n a E23 1 0 0 500 X X X
E33 300 400 X X X X
E43 2 0 0 1 , 0 0 0 X X X X
E53 1 , 0 0 0 2 , 0 0 0 X X X X
E63 5 ,0 0 0 1 0 0 , 0 0 0 X X X X X X
F13 •  mm 124 X 4 ,0 0 0 1 .9
F23 - - 620 X X 4 0 ,0 0 0 1 8 .0
4 (A rea 13) F14 m m 216 X 5 ,0 0 0 2 .4
F24 mm 854 X X 40 ,0 0 0 1 8 .0
F34 — 1,1 4 8 X X 62 ,500 3 0 .0
a /  "E" s ta n d s  f o r  e l e v a to r  and "F" s ta n d s  f o r  fe e d  m i l l .  F i r s t  s u b s c r ip t  in d ic a te s  f irm  ty p e  and second 
s u b s c r ip t  su b re g io n  (E l l  re a d s  e l e v a to r  ty p e  1 i n  s u b re g io n  1 (Area 12) and F l l  i s  fe e d  m i l l  ty p e  1 i n  
s u b re g io n  1 ) .  b /  Assumed 260 d a y 's  o p e r a t io n  i n  a  y e a r  ( 8  h o u rs  p e r  d a y ) .
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w ere s e le c te d  In  A rea 12 and  2 e l e v a to r  ty p e s  and 4 fe e d  m i l l  ty p e s  
In  A rea 15 . In  A rea 14 , 6  ty p e s  o f  e l e v a to r s  and two ty p e s  o f  fe e d  
m i l l s  w ere ch o sen  b a se d  on th e  same s e l e c t i o n  c r i t e r i o n  m entioned  
e a r l i e r .  In  A rea  13, o n ly  3 fe e d  m i l l  ty p e s  w ere i d e n t i f i e d .  There 
w ere no e le v a to r s  in  t h i s  a r e a .
As shown i n  T ab le  8 , e x p o r t  e l e v a to r s  (E63) w ere in c lu d e d  in  
A rea  14 a lth o u g h  th e  volume o f  g r a in  r e c e iv e d  from  o u ts id e  th e  s tu d y  
a r e a  f o r  e x p o r t  by e x p o r t  e l e v a to r s  was n o t  in c lu d e d  in  t h i s  a n a ly s i s .
The volume re c e iv e d  f o r  e x p o r t  was n o t  in c lu d e d  b ecau se  i t  depends 
upon num erous f a c to r s  su ch  a s  f o r e ig n  demands and  g r a in  p ro d u c tio n  in  
o th e r  p ro d u c in g  a r e a s  o f  th e  U n ited  S t a t e s .  However, th e  f u n c t io n  o f  
th e  e x p o r t  e l e v a to r  was in c lu d e d  in  th e  a n a ly s i s  to  exam ine th e  
im p o rtan ce  o f  th e s e  f a c i l i t i e s  i n  a sse m b lin g  and  d i s t r i b u t i n g  g ra in s  
f o r  L o u is ia n a . T h e re fo re , th e  volume h a n d le d  by e x p o r t  e le v a to r s  in  
t h i s  model may be i n t e r p r e t e d  a s  th e  volume o f  g r a in  o r ig i n a t in g  in  
o r  u t i l i z e d  in  L o u is ia n a  and  n o t  t o t a l  g r a in  h a n d led  by e x p o r t  
e l e v a t o r s .
The n o ta t i o n  E l l  s ta n d s  f o r  e l e v a to r  ty p e  1 i n  s u b re g io n  1 
(A rea 1 2 ) .  I t  h a s  a  s to r a g e  c a p a c i ty  o f  150 ,000  b u s h e ls  and h a n d le s  
a b o u t 600 ,000  b u s h e ls  o f  g r a in s  a n n u a l ly .  T h is  e l e v a to r  ty p e  can re c e iv e  
g r a in  o n ly  by t r u c k  and s h ip  g r a in  by t r u c k  and  r a i l .  The o n ly  
d i f f e r e n c e  be tw een  E l l  and  E21 i s  t h a t  E21 has a b o u t 2 .5  tim es  as  
much s to ra g e  c a p a c i ty  and h a n d le s  2 0 0 , 0 0 0  b u s h e ls  more g r a in  a n n u a lly  
th a n  E l l .
E31 and E41 a r e  a l s o  c o u n try  e l e v a to r s  b u t  lo c a te d  b e s id e  r iv e r s  
w ith  f a c i l i t i e s  f o r  r e c e iv in g  and s h ip in g  g r a in  by w a te r  a s  w e l l  as
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by t r u c k .  The o n ly  d i f f e r e n c e  betw een  E31 and  E41 I s  t h a t  E41 h as  
a b o u t th r e e  tim es  th e  s to r a g e  c a p a c i ty  and  h a n d le s  a b o u t tw ice  th e  
g r a in  h a n d led  by E31.
In  A rea 12, th e re  a r e  no fe e d  m a n u fa c tu re r s .  Feed f irm s  in  t h i s
a re a  c h ie f ly  custom  g r in d .  O nly one fe e d  m i l l  ty p e  was s e l e c t e d  in
t h i s  a r e a  as  shown in  T ab le  8 . F l l  p rodudes a b o u t 5 ,0 0 0  to n s  o f  fe e d
a n n u a lly  and can  r e c e iv e  g r a in s  by t r u c k  o n ly .  M an u fac tu rin g  fe e d
i s  th e  end a c t i v i t y  f o r  f e e d  m i l l s  i n  th e  m ic ro  m odel and  s o ,  sh ipm en t 
o f  g r a in  o r  fe e d  by fe e d  m i l l s  i s  n o t  c o n s id e re d  h e r e .  O th e r  e l e v a to r  
ty p e s  and fe e d  m i l l  ty p e s  shown in  T ab le  8  a r e  s e l f  e x p la n a to ry .
G ra in  P ro d u c tio n  and In v e n to ry  E s tim a te s
Crop p ro d u c tio n  e s t im a te s  f o r  SM 42 a r e a  o f  L o u is ia n a  w ere
com piled  from  co u n ty  d a ta  ( p a r i s h )  a s  r e p o r te d  by th e  L o u is ia n a  Crop
9 5and L iv e s to c k  R e p o rtin g  S e rv ic e .  P ro d u c tio n  d a ta  f o r  th e  y e a r  1970 
(T ab le  1) was ch osen  in  t h i s  a n a ly s i s  i n  o r d e r  to  make i t  c o n s i s t e n t  
w ith  g r a in  flo w  d a ta  o b ta in e d  from  th e  1972 su rv e y  d a t a .
B eg inn ing  and  en d in g  in v e n to r ie s  o f  g r a in s  w ere  in c o rp o ra te d  in to
th e  m icro  model a s  c o n s t r a i n t s .  In v e n to ry  d a ta  f o r  fa rm  and o f f  farm
2 6w ere a l s o  o b ta in e d  from  sec o n d a ry  so u rc e s  b u t  th e s e  d a ta  w ere 
a v a i l a b le  o n ly  f o r  th e  e n t i r e  s t a t e .  T h e re fo re , farm  in v e n to ry  f o r
25U n ited  S ta te s  D epartm en t o f  A g r ic u l tu r e ,  L o u is ia n a  Crop and  
L iv e s to c k  R ep o r tin g  S e rv ic e  (A le x a n d r ia , L o u is ia n a :  S t a t i s t i c a l
R e p o r tin g  S e rv ic e ,  1970).
26U n ited  S ta te s  D epartm ent o f  A g r ic u l tu r e ,  S t a t i s t i c a l  R e p o r tin g  
S e rv ic e ,  S to ck s o f  G ra in s  in  A l l  P o s i t i o n ,  GrLg 11-1 (W ashing ton , D .C .: 
U .S . Government P r in t in g  O f f i c e ,  A p r i l ,  1970 and  J a n u a ry ,  1 9 7 2 ).
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th e  s t a t e  t o t a l  was a l lo c a te d  to  each  SM 42 a re a  o f  L o u is ia n a  a c c o rd in g  
to  th e  p ro p o r t io n  o f  p ro d u c tio n  o f  each  g r a in  In  1970 (T ab le  9 ) .  Some 
d i f f i c u l t y  a r i s e s  i n  e s t im a t in g  e l e v a to r  in v e n to ry  i n  each  SM 42 a re a  o f  
L o u is ia n a  b ecause  th e  o f f - f a rm  in v e n to ry  d a ta  in c lu d e s  a l l  th e  g r a in s  
h e ld  by feed  m i l l s  a s  w e ll  a s  e l e v a to r s  in  th e  s t a t e .  T h e re fo re , to  
s e p a r a te  g r a in s  h e ld  by feed  m i l l s  from  th e  o th e r  o f f - f a r m  in v e n to ry  f o r  
th e  s t a t e ,  i t  was assumed th a t  fe ed  m i l l s  h o ld  a b o u t 2  weeks su p p ly  a s  
in v e n to ry  on th e  av e rag e  th ro u g h o u t th e  y e a r .  A ssum ptions a b o u t th e  
in v e n to ry  h e ld  by e x p o r t  e l e v a to r s  w ere based  on in fo rm a tio n  o b ta in e d  
from  p e rs o n a l c o n ta c ts .
These a ssu m p tio n s  a r e :
(1) About 80 p e rc e n t  o f  th e  t o t a l  c o rn  in v e n to ry  and a b o u t 
40 p e rc e n t  o f  th e  t o t a l  soybeans in v e n to ry  a r e  h e ld  by 
e x p o r t  e l e v a to r s .
(2) None o f  th e  g r a in  sorghum and o a t s  a r e  h e ld  by e x p o r t  
e l e v a to r s .
A f te r  s u b t r a c t in g  th e  e s t im a te s  o f  in v e n to ry  h e ld  by fe e d  m i l l s  and 
e x p o r t  e l e v a to r s  from  th e  s t a t e  t o t a l  o f f - f a r m  in v e n to ry ,  th e  rem a in d er 
was a l lo c a te d  to  each  SM 42 a re a  a c c o rd in g  to  th e  p ro p o r t io n  o f  each  
g r a in  han d led  by e l e v a t o r s ,  e x c lu d in g  e x p o r t  e l e v a t o r s ,  in  each  SM 42 
a re a  in  1970. The e s t im a te s  o f  e l e v a to r  in v e n to ry  so d e r iv e d  a re  p re s e n ­
te d  in  T ab le  10.
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T ab le  9 . Farm In v e n to ry  E s tim a te s  in  Each SM 42 A rea o f  L o u is ia n a , 
1970.—'
G ra in A rea
1 2
A rea
13
A rea
14
A rea
15
S ta te
Corn 131 168 1,183 150 1 ,632
B eg inn ing
In v e n to ry
G ra in
Sorghum 97 16 183 85 381
(J a n . 1 ,
1970) Soybeans 1 ,496 54 1 ,683 128 3 ,3 6 1
O ats k / 116 1 0 34 42 2 0 2
Corn 168 216 1 ,522 193 2 ,099
Ending
In v e n to ry
G ra in
Sorghum 302 50 568 264 1 ,184
(Dec. 31
1970) Soybeans 2 ,366 85 2 ,6 6 4 2 0 2 5 ,317
O ats —^ 193 17 57 70 337
S ou rce : U .S . D epartm ent o f  A g r ic u l tu r e ,  S t a t i s t i c a l  R e p o rtin g
S e rv ic e ,  S to ck s  o f  G ra in s  in  A ll  P o s i s t io n .  GrLg 1 1 -1 , W ash ing ton , D .C .: 
U .S. Government P r in t in g  O f f ic e ,  A p r i l  1970 and J a n u a ry  1972.
a /  S ta te  t o t a l  was a l lo c a te d  to  each  SM 42 a re a  o f  L o u is ia n a  
a c c o rd in g  to  th e  p ro p o r t io n  o f  p ro d u c tio n  in  each  a re a  in  1970.
b /  O at p ro d u c tio n  f o r  th e  s t a t e  was a l lo c a te d  to  each  SM 42 a re a  
i n  p ro p o r t io n  o f  p ro d u c tio n  f o r  each  a r e a  in  1964 U .S . c en su s  d a ta .
T ab le  10 . E le v a to r  In v e n to ry  E s tim a te s  i n  Each SM 42 A rea  o f  L o u is ia n a , 1970.
G ra in  A rea 
1 2
A rea
13
A rea
14
A rea
15
Rem ainder
In v e n to ry  
Held by 
Feed M ill
In v e n to ry  
H eld by 
E x p o rt 
E le v a to r s
ay
O ff-fa rm  — 
In v e n to ry  
F o r S ta te
Corn 919
- 1 0 0 0 b u s h e ls - —  
226 6 1 ,151 733 7,536 9,420
B eg in n in g
In v e n to ry G ra in  sorghum  160 _ H 228 • 388 197 585
(J a n . 1 , 
1970) Soybeans 7 ,972 — 3 ,9 1 4 193 12 ,079 — 8,0 5 2 20 ,131
O ats - - m — — 145 — 145
Corn 1 ,696 •mmm 416 1 1 2 ,123 733 11,426 14,282
Ending
In v e n to ry G ra in  Sorghum 310 443 «. •» 753 197 950
(D ec. 3 1 , 
1970) Soybeans 7 ,535 — 3,699 183 11,417 — 7,611 19,028
O ats  39 - -  • 15 1 2 6 6 161 - - 227
a /  S o u rce : U .S. D epartm ent o f  A g r ic u l tu r e ,  S t a t i s t i c a l  R e p o rtin g  S e rv ic e ,  S to ck s  o f  G ra in s  i n  A l l
P o s i t i o n , GrLg 1 1 -1 , W ash ing ton , D .C .: U .S . Government P r i n t i n g  O f f i c e ,  A p r i l  1970 and  J a n u a ry  1972.
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U t i l i z a t i o n  E s tim a te s  f o r  Feed  G ra in s
Two d i f f e r e n t  a p p ro ach es  w ere em ployed to  e s t im a te  u t i l i z a t i o n
o f  fe e d  g r a in s  f o r  th e  y e a r  1970 and th e  e s t im a te s  from  th e s e  two
ap p ro ach es  a r e  com pared in  T ab le  11. One ap p ro ach  i s  to  u se  d a ta  on
r a t i o n  com ponents and l i v e s t o c k  num bers. The r a t i o n  com ponents
b e l ie v e d  to  be t y p i c a l  o f  w hat was b e in g  fe d  to  th e  v a r io u s  c la s s e s
o f  an im a ls  w ere m u l t ip l i e d  by th e  numbers o f  th e  v a r io u s  c la s s e s  o f
an im a ls  f o r  th e  y e a r  1970 ( U t i l i z a t i o n  B in  T ab le  1 1 ) . The d a ta  on
l iv e s to c k  numbers w ere o b ta in e d  from  a re s e a rc h  r e p o r t  by T ra y lo r  and
o t h e r s ^  w h ile  r a t i o n  d a ta  f o r  each  c l a s s  o f  a n im a ls  w ere  ch osen  from
28a n o th e r  p u b l ic a t io n  by T ra y lo r  and P a x to n .
U t i l i z a t i o n  o f  fe e d  g r a in s  can  a l s o  be e s t im a te d  by expand ing  th e  
su rv e y  d a ta  i n  p r o p o r t io n  to  sam ples i n  th e  p o p u la t io n  a s  shown in  
U t i l i z a t i o n  A in  T ab le  11 . T h is s e rv e s  a s  a  check  on th e  r a t i o n  
app ro ach  to  th e  e s t im a te .
N et flo w s o f  g r a in  w ere  c a lc u la te d  by s u b t r a c t in g  o u tsh ip m e n ts  from  
in sh ip m e n ts  o f  g r a in .  In sh ip m en ts  and o u tsh ip m e n ts  a r e  h e re  r e f e r r e d  
to  a s  th e  amount w hich g r a in  h a n d lin g  f i r m s ,  e x c lu d in g  e x p o r t  e le v a to r s  
in  L o u is ia n a , re c e iv e d  from  o r  sh ip p ed  to  o u ts id e  o f  L o u is ia n a . The
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T r a y lo r ,  H arlo n  D .,  M ichael T. Owens, and  C h a r le s  W. P ope, An 
Economic A n a ly s is  o f  P ro d u c tio n  and U t i l i z a t i o n  o f  Feed G ra in s  and 
Soybeans i n  L o u is ia n a , D .A .E . R esearch  R ep o rt No. 505 (B aton Rouge, 
L o u is ia n a : A g r i c u l tu r a l  E xperim ent S t a t i o n ,  L o u is ia n a  S ta te  U n iv e r s i ty ,
J u l y ,  1976).
28 T r a y lo r ,  H arlo n  D. and K enneth W. P a x to n , An Economic A n a ly s is  
o f  G ra in  P ro d u c tio n . T r a n s p o r ta t io n  and U t i l i z a t i o n  in  L o u is ia n a .
D .A .E. R esearch  R ep o rt No. 391 (B aton Rouge, L o u is ia n a : A g r ic u l tu r a l
E xperim en t S t a t i o n ,  L o u is ia n a  S ta te  U n iv e r s i ty ,  M arch, 1 9 6 9 ), p p . 4 0 - 
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e s t im a te  o f  n e t  flow s so d e r iv e d  was added to  p ro d u c tio n  f ig u r e s  in  
o r d e r  to  o b ta in  th e  e s t im a te  o f  g r a in  a v a i l a b l e  in  th e  s t a t e .  T h is  
amount a d ju s te d  by th e  change in  in v e n to ry  i s  a n o th e r  e s t im a te  o f  fe ed  
u t i l i z a t i o n  a s  in d ic a te d  by U t i l i z a t i o n  A in  T ab le  11.
As shown in  T ab le  11, th e  e s t im a te s  from  th e  two a p p ro ach es  a r e  
re a so n a b ly  c lo s e  to  each  o th e r  e x c e p t in  th e  case  o f  o a t s .  The u t i ­
l i z a t i o n  o f  c o rn , e s t im a te d  by th e s e  two m ethods, w ere a lm o s t th e  satne.
T ab le  11. E s t im a tio n  o f  Feed G ra in  U t i l i z a t i o n  in  L o u is ia n a ,  1970.
Item Corn G rairi Sorghum O ats
JL  ^UUv OUSIIC J. 8
In sh ip m en t—^ 19,892 3 ,469 1 ,130
O utshipm ent—^ 945 1 ,4 5 4 30
N et Flows 18 ,947 2 ,015 1 , 1 0 0
P roduction !* / 5 ,5 9 0 3 ,2 0 0 1 , 1 0 0
N et Flows P lu s  
P ro d u c tio n 24 ,537 5 ,2 1 5 2 , 2 0 0
c /Change in  In v e n to ry —' 5 ,329 1 ,168 217
U t i l i z a t i o n  A—^ 19,208 4 ,0 4 7 1 ,983
e /U t i l i z a t i o n  B— 20,053 5 ,216 5 ,1 6 5
S o u rce : a /  R e c e ip ts  o f  g r a in  from  o u ts id e  o f  L o u is ia n a  and
sh ip m en ts  o f  g r a in  to  o u ts id e  o f  L o u is ia n a  o b ta in e d  from  1972 su rv ey  
d a ta .  b /R e fe r  to  t e x t  T ab le  1. c f  R e fe r  to  t e x t  T a b le s  9 and 10. 
d /  = b /  -  c / .  e /  E s t im a te s  o f  feed  g r a in  u t i l i z a t i o n  from  r a t i o n  
a p p ro a c h .
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The e s t im a te  o f  consum ption  f o r  g r a in  sorghum o b ta in e d  by th e  r a t i o n  
app ro ach  was a b o u t 1  m i l l i o n  b u s h e ls  h ig h e r  th a n  th e  e s t im a te  from  th e
i
su rv ey  d a ta .  The e s t im a te  o f  o a t s  consum ption  from  th e  su rv e y  d a ta  
was l e s s  th a n  h a l f  o f  t h a t  o b ta in e d  from  th e  r a t i o n  ap p ro a ch .
In  t h i s  a n a l y s i s ,  th e  e s t im a te s  o f  fe e d  g r a in  consum ption  from  
th e  r a t i o n  app ro ach  w ere  assumed to  be  v a l i d .  The e s t im a te d  u t i l i z a ­
t i o n  f o r  each  feed  g r a in  i n  each  SM 42 a re a  o f  L o u is ia n a  a r e  p re s e n te d  
i n  T ab le  12. About 6  p e rc e n t  o f  th e  fe e d  g r a in s  w ere consumed in  A rea 
1 2  and th e  r e s t  was d i s t r i b u t e d  a lm o s t e q u a l ly  in  th e  o th e r  th r e e  a r e a s .
As in d ic a te d  e a r l i e r ,  t o t a l  consum ption  was d iv id e d  in to  two com­
p o n e n ts : feed  m i l l  demand and farm  fe e d  demand. F o r t h i s ,  fe ed  m i l l
demand f o r  th e  s t a t e  was f i r s t  e s t im a te d  by th e  volume a c t u a l l y  r e c e iv e d  
by feed  m i l l s  in  th e  1972 su rv e y  (T ab le  13) and th e n  th e  r e s id u a l  ( t o t a l  
fe e d  demand (T ab le  12) m inus feed  m i l l  demand) was ta k e n  a s  th e  e s t im a te  
o f  farm  feed  demand e x c e p t f o r  o a t s .  In  th e  c a se  o f  o a t s ,  farm  feed
demand was f i r s t  o b ta in e d  from  th e  U n ited  S ta te s  D epartm en t o f  A g r ic u l-  
29tu r e  e s t im a te s  and s u b tr a c te d  from  t o t a l  fe ed  demand in  o rd e r  to  
o b ta in  th e  e s t im a te  f o r  feed  m i l l  demand. T h is  e x c e p tio n  was made 
b ecau se  th e  e s t im a te  o f  farm  feed  demand and feed  m i l l  demand from  th e  
fo rm er app roach  a p p e a rs  u n r e a l i s t i c .
Farm feed  demand f o r  c o rn  f o r  th e  s t a t e  was e s t im a te d  a t  2 .5  m i l l io n  
b u s h e ls  (T ab le  14) w hich i s  a b o u t 45 p e rc e n t  o f  t o t a l  c o rn  p ro d u c tio n  
in  th e  s t a t e  in  1970. The farm  feed  demand f o r  g r a in  sorghum was 
e s t im a te d  a s  a b o u t 0 .5  m i l l i o n  b u s h e ls  w hich i s  c o n t r a s te d  to  th e
^ U n i te d  S ta te s  D epartm ent o f  A g r ic u l tu r e ,  A g r ic u l tu r a l  S t a t i s t i c s . 
(W ash ing ton , D .C .: U .S . Governm ent P r in t in g  O f f i c e ,  1 9 7 1 ), p . 39.
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T ab le  12 . E s tim a te d  T o ta l  C onsum ption o£ Feed G ra in s  i n  Each SM 42 
A rea o f  L o u is ia n a ,  1970 .2 /
G ra in A rea  12 A rea  13 A rea  14 A rea  15 S t a t e
, 0 0 0  b ushels*
Corn 1 ,2 1 3
< 6 .1 )5 /
6 ,7 9 0
(3 3 .9 )
5 ,9 0 5
(2 9 .4 )
6 ,145
(3 0 .6 )
20 ,053
( 1 0 0 . 0 )
G ra in  Sorghum 331
( 6 .3 )
1 ,829
(3 5 .1 )
1 ,377
(2 6 .4 )
1 ,6 7 9
(3 2 .2 )
5 ,2 1 6
( 1 0 0 . 0 )
O ats 243
(4 .7 )
1 ,755
(3 4 .0 )
1 ,913
(3 7 .0 )
1 ,2 5 4
(2 4 .3 )
5 ,1 6 5
( 1 0 0 . 0 )
T o ta l—^ 1 ,683
(6 . 0 )
9 ,621
(3 4 .1 )
8 ,3 7 4
(2 9 .7 )
8 ,5 4 0
(3 0 .2 )
2 8 ,218
( 1 0 0 . 0 )
a /  E s tim a te d  from  th e  d a ta  on r a t i o n s  and l i v e s to c k  num bers, 
b /  The numbers i n  th e  p a re n th e s e s  a r e  p e rc e n ta g e  o f  th e  
c o rre sp o n d in g  s t a t e  t o t a l .
c /  O ats  w ere in c lu d e d  i n  th e  t o t a l  a t  th e  r a t e  o f  0 .5 7 1  p e r  
b u s h e l  i n  o rd e r  to  a d j u s t  i t s  w e ig h t to  t h a t  o f  c o rn  and g r a in  sorghum  
a t  56 pounds p e r  b u s h e l .
T ab le  13 . E s tim a te s  o f  Feed M ill  Demand f o r  Each G ra in  in  Each SM 42 
A rea o f  L o u is ia n a ,  1970.
G ra in A rea 12 A rea  13 A re a -14 A rea  15 S ta te
Corn 1 ,073 5 ,9 6 1
- 1 , 0 0 0  b u s h e ls — — — 
5 ,1 6 9  5 ,3 8 0 17,583
G ra in  Sorghum 297 1 ,657 1 ,246 1 ,5 2 0 4 ,7 2 0
O ats 182 1 ,317 1 ,433 941 3 ,873
T o ta l 1 ,552 8 ,935 7 ,848 7 ,841 26 ,176
S o u rce : Com piled from  th e  1972 su rv e y  d a ta ,,
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T able  14 . E s tim a te s  o f  Farm Feed Demand f o r  Each G ra in  i n  Each SM 42 
A rea o f  L o u is ia n a ,  1970
A rea  12 A rea 13 A rea 14 A rea 15 S ta te
..................... 1 , 0 0 0  b u s h e ls —
Corn 151 837 726 756 2,470
G ra in  Sorghum 31 174 131 160 496
O ats 61 439 478 314 1,292*
T o ta l 243 1 .450 1 .335 1 .230 4 .2 5 8
a /  O b ta in ed  by s u b t r a c t i n g  fe e d  m i l l  demand (T ab le  13) from  t o t a l  
fe e d  consum ption  (T ab le  1 2 ) .
b /  S o u rce : U .S . D epartm ent o f  A g r ic u l tu r e ,  A g r ic u l tu r a l  S t a t i s t i c s .
W ash ing ton , D .C .: U .S . Government P r in t in g  O f f ic e ,  1971, p .  39 .
T ab le  15 . E s tim a te d  Feed P ro d u c tio n  Demand and B u sh e ls  o f  G ra in  
R equ ired  to  P roduce One Ton o f  Feed in  Each R eg ion .
R egion Feed
P ro d u c tio n —'
B u sh e ls  R eq u ired  to  P roduce  One 
Ton o f  Feed
Corn G ra in  Sorghum O ats
( 1 , 0 0 0  to n s ) -Number o f  b u s h e l s - —--------
N orth
L o u is ia n a
(A rea 12 and 15) 426 15 .11 4 .2 7 2 .6 4
South 
L o u is ia n a  
(A rea 14 and 13) 752 14 .82 3 .8 7 3 .6 6
S ta te 1 ,1 7 8 14 .93 4 .0 1 3 .29
a /  S o u rce : O b ta in ed  from  1972 su rv e y .
e s t im a te d  1 .2  m i l l i o n  b u s h e ls  fed  on th e  same farm  w here g r o w n . T h e  
e s tim a te d  feed  m i l l  demand and farm  fe e d  demand f o r  th e  s t a t e  was p ro ­
r a t e d  to  each  SM 42 a re a  a c c o rd in g  to  th e  p ro p o r t io n  o f  t o t a l  feed  
u t i l i z a t i o n  in  each  a re a  (T ab le  1 2 ) . Thenf th e s e  e s tim a te d  fe e d  demands 
f o r  each SM 42 a re a  w ere a l lo c a te d  e v e n ly  o v e r  fo u r  tim e p e r io d s  f o r  
th e  in p u t o f  th e  m icro  m odel.
As m entioned  e a r l i e r ,  feed  m i l l  demand was e x p re sse d  in  te rm s o f  
to n s  o f  feed  r a t h e r  th an  b u s h e ls  o f  g r a in  i n  th e  m odel. F o r t h i s ,  feed  
p ro d u c tio n  in  L o u is ia n a  in  1970 was f i r s t  e s t im a te d  a s  1 ,1 7 8 ,0 0 0  to n s  
from th e  1972 su rv e y . E s tim a te d  feed  p ro d u c tio n  f o r  th e  s t a t e  was 
a l lo c a te d  to  each  re g io n  in  p ro p o r t io n  to  t o t a l  fe e d  consum ption  in  
each  re g io n  a s  shown in  T ab le  15. Then, b u s h e ls  o f  g r a in  r e q u ir e d  to  
produce one to n  o f  feed  was c a lc u la te d  by d iv id in g  e s tim a te d  fe e d  m i l l  
demand (T ab le  13) by th e  a l lo c a te d  to n s  o f  feed  in  each  re g io n  a s  shown 
in  T ab le  15. As shown in  T ab le  15, fe ed  m i l l  demand f o r  th e  fo u r  SM 42 
a r e a s  a re  combined in to  two re g io n s  in  t h i s  s tu d y  and th e  b u s h e ls  
r e q u ir e d  to  p roduce one to n  o f  feed  r e p r e s e n ts  a w e ig h ted  av e rag e  f o r  
th e  two su b re g io n s  in  each  re g io n .
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M ajor M arket O r ig in s  and D e s t in a t io n s  f o r  S p e c i f ic  G ra in s
The pu rpose  o f  th e  m ic ro  m odel i s  to  d e te rm in e  optimum m ark e t 
s t r u c tu r e  w ith  g iv e n  su p p ly  and demand c o n d i t io n s .  T h e re fo re , th e  o r i ­
g in s  o f  g r a in  so u rc e s  and d e s t i n a t i o n s  o f  g r a in  sh ipm ent i s  o f  c o n s id e r ­
a b le  im p o rtan ce . The o r i g i n s  and d e s t i n a t i o n s  f o r  each  g r a in  w ere  id e n ­
t i f i e d  from th e  1972 su rv e y  d a ta .  The o r i g i n s  s e le c te d  f o r  each  g r a in  
based  on th e  in fo rm a tio n  from  th e  su rv ey  a r e  p re s e n te d  i n  T ab le  16 , 
e x c e p t fo r  soybeans m oving in to  A rea 12 from  A rea 14. A rea 12 sh ip p ed
i
more soybeans th an  i t  p roduced  and draw s w hat i s  n e c e s s a ry  to  f i l l  i t s  
t o t a l  demand from A rea 14.
T ab le  16. M ajor S o u rces  o f  G ra in  and R e p r e s e n ta t iv e  T r a n s p o r ta t io n  
P o in ts  Used in  th e  M odel.
G ra in O rig in R e p re s e n ta t iv e  P o in t
Corn I l l i n o i s
N ebraska
W isco n sin
C a iro
L in c o ln  a j  
M in n ea p o lis  —
G ra in  Sorghum K ansas
Texas
Topeka 
F t .  W orth
O ats I l l i n o i s
M isso u ri
C a iro  
S t .  L o u is
a /M in n e a p o lis , M inneso ta  was chosen  a s  th e  r e p r e s e n ta t iv e  p o in t  f o r  
W isco n sin  even  though n o t  lo c a te d  in  t h a t  s t a t e .
U n lim ited  s u p p l ie s  o f  g r a in  w ere assumed to  be a v a i l a b le  a t  each  
o r ig i n  o u ts id e  th e  s t a t e .  However, s u p p l ie s  o f  g r a in  from  L o u is ia n a
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w ere r e s t r i c t e d  to  th e  volume o f  g r a in  e s t im a te d  to  have b een  sh ip p ed  
o u ts id e  th e  re g io n  i n  1970. In  th e  m odel, s p e c i f i e d  demand by tim e 
p e r io d  m ust be m et. The o u t o f  r e g io n  demand to  be m et i s  th e  q u a n t i ty  
a c t u a l l y  sh ip p ed  to  th e  demand re g io n  i n  1970 a s  r e p o r te d  by th e  su rv ey  
(T ab le  1 7 ). The o u t o f  r e g io n  demand was a l s o  assum ed to  be e v e n ly  
d i s t r i b u t e d  o v e r th e  fo u r  tim e p e r io d s  f o r  th e  in p u t  o f  th e  m ic ro  m odel.
T ab le  17. Out o f  R egion Demand f o r  Each G ra in  in  Each R egion  o f  L o u is ia n a , 1970 .a /
G ra in D e s t in a t io n T r a n s p o r ta t io n
P o in t
N orth
(A rea
L o u is ia n a  
12 and 15)
O r is in
South  L o u is ia n a  
(Area 14 and 13)
—1,000  B u sh e ls ------------------
Corn N orth  M is s is s ip p i Jac k so n 798 -
Texas N acogdoches 762 -
G ra in N o rth  M is s i s s ip p i Jac k so n 218 -
Sorghum A rea 15 S h rev e p o rt - 507
Texas N acogdoches - 300
Soybeans A rea 4 0 ^ P o r t  A lle n 19., 2 0 0 1 5 ,0 7 5 ^
A rea 12 Lake P ro v id en ce - 1 ,592
Texas H ouston - 2 ,521
O ats N o rth  M is s i s s ip p i Jac k so n 261 -
a/C om piled  from  th e  1972 su rv e y  d a ta .
b /A b s tr a c t  a r e a  in  w hich  e x p o r t  e l e v a to r s  in  L o u is ia n a  a r e  lo c a te d .
c /A l l  th e  so y b ea n s , a f t e r  m e e tin g  r e g io n a l  demand in c lu d in g  in v e n to ry ,  w ere assumed to  be 
sh ip p ed  to  A rea 40 (e x p o r t  e l e v a t o r ) .
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T r a n s p o r ta t io n  R a te s  by Mode
Assem bly and d i s t r i b u t i o n  c o s t s  w ere com puted f o r  g r a in  movements 
from  farm s to  e l e v a to r s  o r  fe e d  m i l l s ,  from  e l e v a to r s  to  l a r g e r  e l e ­
v a to r s  o r  feed  m i l l s ,  and from  e l e v a to r s  to  c o rre sp o n d in g  p o in ts  o f  
o r i g i n  o r  d e s t i n a t i o n .
In  each  SM 42 a r e a ,  one o r  two c i t i e s  o r  tow ns r e p r e s e n t in g  norm al 
d e l iv e r y  o r  assem bly  p o in ts  w ere s e le c te d  and th e s e  r e p r e s e n ta t iv e  p o in ts  
w ere  u sed  to  com pute t r a n s p o r t a t i o n  r a t e s  be tw een  e ac h  p a i r  o f  p o in t s .
The r e p r e s e n ta t iv e  p o in ts  s e le c te d  f o r  e ach  SM 42 a r e a  o f  L o u is ia n a  
w ere shown i n  F ig u re  1 . The r a i l  r a t e s  and b a rg e  r a t e s  be tw een  r e p r e ­
s e n t a t i v e  t r a n s p o r t a t i o n  p o in ts  u sed  i n  t h i s  a n a ly s i s  w ere p ro v id e d  
by th e  N a v ig a tio n  Econom ics Branch o f  th e  T ennessee  V a lle y  A u th o r i ty .
In  o rd e r  to  e s t im a te  tru c k in g  c o s t  betw een  e l e v a to r s  and betw een  e l e ­
v a to r s  and fe e d  m i l l s ,  s im p le  a v e ra g e  d i s t a n c e s  be tw een  th e  f irm s  s h ip ­
p in g  and r e c e iv in g  g r a in  w ere f i r s t  e s t im a te d  from  th e  a c tu a l  g e o g ra p h i­
c a l  d i s t r i b u t i o n  o f  f irm  ty p e s  i n  each  r e g io n .  Then t r u c k  r a t e s  f o r  
s p e c i f i e d  d i s ta n c e s  w ere o b ta in e d  from  m ile a g e  c h a r t s  (A ppendix T ab le  2 ) .
The t r u c k  r a t e s  e s t im a te d  f o r  th e  movement o f  g r a in  betw een  f irm s  
w i th in  th e  r e g io n  a r e  p re s e n te d  i n  T a b le s  18 and 19 . In  N orth  L o u is ia n a  
(A rea 12 and A rea 1 5 ) , an  o p t io n  was g iv e n  to  e l e v a to r  ty p e  E l l  and E21 
in  A rea 12 to  s h ip  g r a in  by r a i l  to  fe e d  m i l l  ty p e  F22, F32 and F42 i n  
A rea 15. ( r a i l  r a t e :  $0 ,1 7 4  p e r  b u s h e l from  Lake P rov id en ce  to
S h r e v e p o r t ) . In  th e  c a se  o f  South  L o u is ia n a  (A rea 14 and 1 3 ) ,  E63 
(e x p o r t  e le v a to r )  was a llo w ed  to  s h ip  g r a in  by r a i l  to  F23 in  A rea 14
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T able  18. C ost E s tim a te s  f o r  I n t e r f i r m  T r a n s fe r  by. T ruck  I n  N orth  
L o u is ia n a  (Area 12 and A rea 1 5 ) .
F rom /to  E l l  E21 E31 E41 E12 E22 F l l  F12 F22 F32 F42
- - d o l l a r s  p e r  b u s h e l— - - — - - —
E l l 1 / 0 .078 0 .078 0 .241  0 .2 4 1 0 .0 7 8  0 .1 5 7  0 .1 1 2 0 .241 0 .2 4 1
E21 - 0 .078 0 .0 7 8 0 .241  0 .2 4 1 0 .0 7 8  0 .1 5 7  0 .1 1 2 0 .241 0 .2 4 1
E31 - I f 0 .241  0 .2 4 1 0 .0 7 8  0 .1 5 7  0 .1 3 4  0 .2 4 1  0 .2 4 1
E41 - 0 .241  0 .2 4 1 0 .0 7 8  0 .1 5 7  0 .1 3 4  0 .2 4 1  0 .2 4 1
E12 1 / 1 / 0 .0 7 8  0 .0 9 0 0 .0 7 8 0 .0 7 8
E22 1 / 0 .0 7 8  0 .0 9 0  0 .0 7 8  0 .0 7 8
1 / No sh ipm ent » I
T able  19. C ost E s tim a te s  f o r  I n t e r f i r m  T r a n s fe r  by T ruck  i n  South  
L o u is ia n a  (Area 14 and A rea 1 3 ) .
F rom /to E13 E23 E33 E43 E53 E63 F13 F23 F14 F24 F34
-—d o l l a r s  p e r  b u s h e l ------
E13 - 1 / 1 / 0 .078 0 .078 0 .0 9 0 0 .062 0 .0 6 2 1 /
E23 - 1 / 0 .078 0 .078 0 .0 9 0 0 .062 0 .0 6 2 1 / 1 /  1 /
E33 - 0 .078 0 .078 0 .0 9 0 0 .0 9 0 0 .0 9 0 1 / 1 /  1 /
E43 . - 1 / 0 .0 9 0 0 .0 7 8 0 .0 7 8 1 / y  y
E53 - 0 .1 4 6 0 .0 9 0 0 .0 9 0 1 / y  i /
E63 - 0 .0 9 0 0 .0 9 0 0 .0 9 0 0 .0 9 0  0 .0 9 0
1 / No sh ip m en t.
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( r a i l  r a t e  a t  $0 ,128  p e r b u sh e l betw een F o r t  A lle n  and A le x a n d r ia )  and
F24 and F34 in  A rea 13 ( r a i l  r a t e  a t  $0 ,138  p e r  b u s h e l  betw een P o r t  A lle n
and A m ite ). A lso , E13, E23, and E33 w ere a llo w ed  to  s h ip  g r a in  to  E63
by r a i l  ( r a i l  r a t e  a t  $0 ,1 2 8  p e r  b u s h e l  betw een  P o r t  A lle n  and A le x a n d r ia ) .
In  o rd e r  to  e s t im a te  th e  assem bly  c o s t  from  farm s to  e l e v a t o r s ,  th e
e s t im a te s  o f  av erag e  d i s ta n c e s  betw een  fa rm s and each  ty p e  o f  e le v a to r
a re  needed . The m ost i n f l u e n t i a l  f a c to r  a f f e c t i n g  th e  av erag e  d is ta n c e
i s  th e  p ro d u c tio n  d e n s i ty  o f  th e  a r e a .  The more d en se  th e  p ro d u c tio n ,
th e  s h o r t e r  th e  av e rag e  d is ta n c e  a s s o c ia te d  w ith  a sse m b lin g  a  g iv e n
q u a n t i ty  o f  g r a in .
To i l l u s t r a t e ,  l e t  V be th e  volume o f  g r a in s  m erchand ized  by a
c e r t a i n  type  o f  e l e v a to r  and D be th e  d e n s i ty  o f  t o t a l  g r a in s  p e r  sq u a re
m ile .  Under th e  a ssu m p tio n  t h a t  th e  volume o f  g r a in  (V) i s  assem bled
from  a c i r c u l a r  a re a  around  th e  e le v a to r  and a l l  th e  g r a in s  a r e  m arke ted
to  th e  e l e v a to r ,  th e  volume V i s  s im p ly  th e  a r e a  o f  th e  su p p ly  p lan e
31m u l t ip l ie d  by th e  p ro d u c tio n  d e n s i ty .
i e ,  V = r^  71 D ------------- — — ------ - ---------(A)
w here r  = r a d iu s  o f  th e  c i r c l e  (m ile s )
D = p ro d u c tio n  d e n s i ty  (b u s h e ls  o f  g r a in  
p e r  sq u a re  m ile )
* = 3 .1 4
From e q u a tio n  (A ), r  = / v / ti D — —— — — — ------   — (B)
The r e l a t io n s h ip  betw een ra d iu s  ( r )  and a v e rag e  le n g th  o f  h a u l  (D)
32was found  by a s tu d y  as  shown in  e q u a tio n  (C ).
31
F rench  Ben C .,  "Some C o n s id e ra tio n s  in  E s tim a tin g  Assem bly C ost 
F u n c tio n s  f o r  A g r ic u l tu r a l  P ro c e s s in g  O p e ra t io n s ,"  J o u rn a l  o f  Farm 
Econom ics. V ol. X L II, November, 1960, p .  769.
3 2 I b i d . ,  p p . 769-771 .
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D = 2 /3  w r  — -----------------------------  (C)
w here D = a v e rag e  le n g th  o f  h a u l .
r  -  r a d iu s  o f  c i r c l e .
w = a f a c t o r  f o r  a p p ro x im a te ly  c o n v e r t in g  
a i r  d is ta n c e  to  ro ad  d i s t a n c e .
A ll  g r a in  p roduced  i s  n o t  m a rk e ted , how ever, and 
th e r e f o r e ,  th e  ra d iu s  ( r )  c a lc u la te d  from  e q u a tio n  (B) te n d s  to  be  
u n d e re s tim a te d . The e s t im a te  c o u ld  be im proved i f  th e  p e rc e n ta g e  o f  
g r a in  m arke ted  i s  a p p l ie d  in  e q u a tio n  (B ). However, th e s e  d a ta  w ere 
n o t  a v a i l a b le  f o r  each SM 42 a r e a  o f  L o u is ia n a ^ ' M oreover, n o t a l l  o f  
th e  g ra in s  h a n d led  by e le v a to r s  comes d i r e c t l y  from  farm s and  s o ,  
a c tu a l  volume re c e iv e d  d i r e c t l y  from  farm s i s  l e s s  th a n  th e  t o t a l  volume 
m erch an d ised  by each  ty p e  o f  e l e v a to r  (V ). These two e r r o r s  have  
o p p o s i te  e f f e c t s  on th e  r a d iu s  ( r ) .  B ecause o f  th e  e r r o r s  in v o lv e d  in  
e q u a tio n  (B ), h a l f  o f  r  was ta k e n  as  an  a p p ro x im a tio n  f o r  a v e rag e  
d is ta n c e  o f  h a u l  in  e q u a tio n  (C ).
i e ,  D = 1 /2  r
= 1 / 2  /7/rrD
p ro d u c tio n  d e n s i ty  u sed  in  th e  above e q u a tio n  was computed by 
d iv id in g  com bined p ro d u c tio n  o f  c o rn , g r a in  sorghum , so y b ea n s , and  o a ts  
by th e  a g r i c u l t u r a l  lan d  a r e a  in  each  SM 42 a re a  o f  L o u is ia n a  (T ab le  2 0 ) .
T ruck  r a t e s  f o r  p a r t i c u l a r  d is ta n c e s  from  fa rm  to  e l e v a to r  w ere 
com puted from  A ppendix T ab le  2 by l i n e a r  i n t e r p o l a t i o n .  A verage 
d is ta n c e s  betw een farm s and fe e d  m i l l s  w ere a l s o  e s t im a te d  by th e  
same, p ro c e d u re  as  th e  d is ta n c e  betw een  farm s and  e l e v a t o r s .  The o n ly  
d i f f e r e n c e  i s  t h a t  p ro d u c tio n  d e n s i ty  was recom puted  e x c lu d in g  soybeans 
s in c e  feed  m i l l s  do n o t r e c e iv e  soybeans fropi farm s as  a  w hole g r a in
55
T ab le  20. P ro d u c tio n  D e n s ity  o f  Each G ra in  in  Each SM 42 A rea o f  
L o u is ia n a , 1970.
A g r ic u l tu r a l P ro d u c tio n  D e n s ltv
R egion S u b reg io n Land . 
A reas—'
Corn G ra in  Soybeans O ats  
Sorghum
T o ta l
( s q . m ile s ) ( b u s h e ls / s q .  m i le ) “ ^
N orth
L o u is ia n a
l(A re a  12) 
2 (A rea 15)
2 ,4 8 5
3 ,3 8 6
180
152
328 7 ,2 6 4  253 
210 449 26
8 ,0 2 5
837
S ou th
L o u is ia n a
3 (A rea 14) 
4 (A rea 13)
8 ,6 5 9
1 ,7 3 8
468
331
178 2 ,3 4 3  21 
78 374 31
3 ,0 1 0
814
)
a /  S o u rce : F i e l d e r ,  L onn ie  L . ,  J r . ,  Changes i n  Farm Numbers.
A creag e , and O p e ra t io n  i n  L o u is ia n a .  1954-1964. A .E .A . In fo rm a tio n  
S e r ie s  No. 10 , L o u is ia n a  A g r ic u l tu r a l  E xperim en t S t a t i o n ,  B aton  Rouge, 
L o u is ia n a , J a n u a ry  1967.
b /  P ro d u c tio n  d iv id e d  by a g r i c u l t u r a l  la n d  a r e a .
T ab le  21 . C o st E s tim a te s  f o r  G ra in  T r a n s fe r  from  Farm to  Each Type o f  
F irm  i n  Each R eg ion .
R egion  S u b reg io n  F irm  Type A verage C o st p e r
________________________________________   D is ta n c e ________B u sh el.
(m ile s ( d o l l a r s )
N orth
L o u is ia n a  l(A re a  12) E l l 2 .4 0 .0 4 6
E21 2 . 8 0 .0 5 0
E31 6 .3 0 .0 6 0
E41 9 .5 0 .0 6 3
F l l 4 .3 0 .0 5 7
2 (A rea 15) E12 3 .7 0 .0 5 6
E22 5 .3 0 .0 5 8
F12 6 . 0 0 .0 5 9
F22 1 3 .6 0 .0 6 8
F32 2 3 .9 0 .0 7 7
South F42 2 8 .8 0 .0 8 0
L o u is ia n a  3 (A rea 14) E13 2 . 8 0 .0 5 0
E23 3 .7 0 .0 5 6
E33 3 .3 0 .0 5 4
E43 5 .1 0 .0 5 8
E53 7 .3 0 .0 6 1
E63 5 1 .2 0 . 1 0 1
F13 3 .9 0 .0 5 6
F23 8 . 6 0 .0 6 2
4 (A rea 13) F14 6 .3 0 .0 6 0
F24 1 2 .5 0 .0 6 7
F34 1 4 .4 0 .0 6 9
a /  R e fe r  to  t e x t  T ab le  8  f o r an e x p la n a tio n  o f  f i r m  ty p e .
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S to ra g e  C o sts  In c lu d in g  R ece iv in g  and S h ip p in g  C osts
T ab le  22 shows a v e ra g e  v a r i a b le  and  f ix e d  s to r a g e  c o s ts  f o r
d i f f e r e n t  ty p e s  o f  g r a in  e l e v a to r s  u sed  in  t h i s  s tu d y . T o ta l  s to r a g e
c o s ts  f o r  d i f f e r e n t  s i z e s  o f  g r a in  e le v a to r s  w ere o b ta in e d  from
33u n p u b lish e d  d a ta  w hich B aldw in e s t im a te d  f o r  d i f f e r e n t  s i z e s  o f
e le v a to r s  ra n g in g  from  3 5 ,0 0 0  b u s h e ls  to  1 5 ,0 0 0 ,0 0 0  b u s h e ls  o f  s to r a g e
c a p a c i ty  in  O h io . These c o s t  d a ta  may n o t  r e f l e c t  a c t u a l  c o s ts  in
L o u is ia n a ; how ever, th ey  r e p r e s e n t  th e  r e l a t i v e  a d v an ta g e s  o f
d i f f e r e n t  ty p e s  o f  e le v a to r s  in  L o u is ia n a .
P e r  b u s h e l s to r a g e  c o s t s  f o r  each  ty p e  o f  e l e v a to r  w ere
34c a lc u la t e d  on  th e  b a s i s  o f  a  tu rn o v e r  r a t e  o f  1 . 0  r a t h e r  th a n  t o t a l  
volume m erch an d ized . G ra in  h a s  to  be s to r e d  f o r  an  e n t i r e  tim e  p e r io d  
in  th e  model and th e r e f o r e ,  i t  i s  re a s o n a b le  to  assum e t h a t  an  
e l e v a to r  c an n o t s to r e  more g r a in  d u r in g  g iv e n  tim e p e r io d  th a n  i t s  
s to ra g e  c a p a c i ty .
D e ta i le d  p ro c e d u re s  f o r  th e  co m p u ta tio n  o f  t o t a l  f ix e d  and  
v a r ia b le  c o s ts  a r e  shown in  A ppendix  T ab le  3 . Farm s to r a g e  c o s t s  as  
e s t im a te d  by B aldw in w ere a l s o  u sed  i n  t h i s  d i s s e r t a t i o n  (A ppendix 
T ab le  1 0 ) .
R ece iv in g  and lo a d in g  o u t c o s t s ,  w h ile  d e te rm in e d  c o n c u r re n t ly  
w ith  s to ra g e  c o s t s ,  a r e  n o t  in c lu d e d  in  th e  s to ra g e  v e c to r ,  b u t  r a t h e r  
in  a  t r a n s p o r t  v e c to r  a s  in d ic a te d  in  th e  p re v io u s  s e c t io n  o f  t h i s
B aldw in , E. Dean, A s s i s t a n t  P r o f e s s o r ,  D epartm ent o f  A g r i c u l tu r a l  
Econom ics, Ohio S ta te  U n iv e r s i ty ,  Columbus, O h io .
34
Bunker, o£. cit., p. 41.
T able  2 2 . V a r ia b le  and F ix e d  S to ra g e  C o s ts , and R ece iv in g  (o r  S h ip p in g ) C osts f o r  S e le c te d  E le v a to r  
Types i n  Each R egion o f  L o u is ia n a .
R egion Sub re g io n E le v a to r  
ty p e  £./ T1
S to ra g e  C ost
A verage V a r ia b le  C o st 
T2 T3 T4 T o ta lb /
A verage 
F ix ed  
C ost £ /
R ece iv in g  
o r  S h ip ­
p in g  C o st i
N orth 1 (Area 1 2 ) E l l 0 .0046 0 .0031 0 .0046 0 .0061 0 .0184 0.0642 0 .0029
L o u is ia n a E21 0 .0046 0.0031 0 .0046 0 .0061 0 .0184 0.0547 0.0035
E31 0 .0046 0 .0031 0 .0046 0 .0062 . 0 .0185 0 .0536 0 .0017
E41 0.0043 0 .0028 0 .0043 0 .0057 0 .0171 0 .0424 0 .0014
2 (Area 15) E12 0.0042 0 .0028 0 .0042 0 .0057 0.0169 0.0881 0 .0028
E22 0 .0046 0 .0030 0 .0046 0 .0061 0.0183 0.0718 0.0045
South  j 3 (Area 14) E13 0.0042 0 .0028 0 .0042 0 .0057 0.0169 0.0881 0 . 0 0 2 1
L o u is ia n a — E23 0.0046 0 .0030 0 .0046 0 .0061 0.0183 0.0718 0 .0034
E33 0.0046 0 .0031 0 .0046 0.0062 0.0185 0.0566 0 .0060
E43 0 .0046 0 .0031 0 .0046 0 .0061 0 .0184 0 .0604 0.0025
E53 • 0 .0044 0 .0029 0 .0044 0 .0057 0 .0174 0.0449 0.0031
E63 0.0049 0 .0032 0 .0049 0.0064" 0 .0194 0 .0410 0.0009
a /  R e fe r  to  t e x t  T ab le  8  f o r  an  e x p la n a t io n  o f  e l e v a to r  ty p e .
b /  R e fe r  to  ap p en d ix  T ab le  3 ( t o t a l  v a r i a b le  s to r a g e  c o s t  d iv id e d  by b u sh e ls  o f  s to ra g e  c a p a c i ty ) .
The c o s t  was a l lo c a te d  to  each  tim e  p e r io d  a c c o rd in g  to  th e  number o f  m onths i n  each  tim e  p e r io d , 
c /  R e fe r  to  ap p en d ix  T ab le  3 .
d /  R e fe r  to  ap p en d ix  T ab le  5 .
e j  E le v a to r  s to ra g e  c o s ts  f o r  A rea  13 d id  n o t  a p p e a r  in  t h i s  t a b l e  s in c e  no e le v a to r  ty p e  was 
i d e n t i f i e d  f o r  t h i s  a r e a .
c h a p te r  (p u rch ase  o f  r e c e iv in g  o r  s h ip p in g  c a p a c i ty ) .  B a ld w in 's  
p ro c e d u re s  f o r  e s t im a t in g  t h i s  c o s t  w ere  a l s o  em ployed f o r  a l l  
e l e v a to r  f a c i l i t i e s  i d e n t i f i e d  in  L o u is ia n a .  R ec e iv in g  c o s ts  (o r  
lo a d in g  o u t c o s t s )  c o n s i s t  o f  th r e e  com ponents: la b o r  c o s t s ,
e l e c t r i c a l  c o s t s ,  and  m ech an ica l c o s t s .  P e r b u s h e l r e c e iv in g  (o r 
lo a d in g  o u t)  c o s ts  w ere o b ta in e d  by d iv id in g  t h i s  sum f o r  each  ty p e  
o f  e l e v a to r  by t o t a l  volume h a n d le d  by th e  c o rre sp o n d in g  e l e v a to r  ty p e  
(T ab le  2 2 ) .  D e ta i le d  p ro c e d u re s  f o r  e s t im a t in g  r e c e iv in g  and lo a d in g  
o u t c o s ts  a r e  p re s e n te d  in  A ppendix T ab le  5 .
Feed M an u fac tu rin g  C osts
Feed m a n u fa c tu r in g  c o s t s  v a ry  a c c o rd in g  to  th e  s i z e  o f  fe e d  m i l l
and ty p e  o f  fe e d  m i l l  o p e r a t io n .  Type o f  fe e d  m i l l  o p e r a t io n  r e f e r s
to  v a r i a t io n s  in  th e  p ro p o r t io n  o f  t o t a l  p la n t  o u tp u t  w hich i s  p e l l e t e d
a n d /o r  pack ag ed . D ata  f o r  fe e d  m a n u fa c tu r in g  c o s ts  w ere o b ta in e d
35from  a s tu d y  by V osloh . T his r e p o r t  p ro v id e s  c o s t  e s t im a te s  f o r  54
m odels p la n ts  -  n in e  d i f f e r e n t  o p e r a t io n s  i n  each  o f  s i x  d i f f e r e n t
p la n t  s i z e s  ra n g in g  from  80 to  300 to n s  c a p a c i ty  f o r  an  8  h o u r day and
from  40 to  100 p e rc e n t  u t i l i z a t i o n  r a t e d  c a p a c i ty .  These d a ta  as
36u p d a ted  by Bateman w ere  u se d  i n  t h i s  d i s s e r t a t i o n .  T ab le  23 r e p r e s e n ts  
fe e d  m a n u fa c tu r in g  c o s t  f o r  s e le c te d  fe e d  m i l l  ty p e s  in  each  r e g io n  o f
V osloh , C a r l J .  J r . ,  C o sts  and Economies o f  S c a le  in  Feed 
M a n u fa c tu r in g . M arket R esearch  R e p o r t, No. 815 (W ashington , D .C .: 
Economic R esearch  S e rv ic e ,  U n ited  S ta t e s  D epartm ent o f  A g r ic u l tu r e ,  
M arch, 196 8 ).
36
Batem an, W. Lanny, D epartm ent o f  A g r ic u l tu r a l  E conom ics, G eorg ia  
E xperim en t S t a t i o n ,  G e o rg ia .
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L o u is ia n a .
T ab le  23 . Feed M an u fac tu rin g  C o sts  f o r  S e le c te d  Feed M ill  ty p e s  i n  
Each R egion o f  L o u is ia n a .
Region S u b reg io n
Feed
M ill
ty p e
S iz e  d f  
Feed Feed . 
P ro d u c tio n  M il l—
j
Feed
ty p e  of. /M an u fac tu rin g  
O p e ra tio n — C ost
( to n ) ( to n /h r ) ( $ / to n )
N orth 1 (Area 1 2 ) F l l 5 ,0 0 0 2 .4 B 10.436
L o u is ia n a
2 (Area 15) F12 5 ,0 0 0 2 .4 B 10.436
F22 38 ,4 0 0 1 8 .0 A 5. 991
F32 96 ,800 4 3 .0 D 5.6  76
F42 2 1 0 , 0 0 0 1 0 1 . 0 G 4. 982
South 3 (Area 14) F13 4 ,0 0 0 1 .9 B 10.436
Louis ia n a F23 4 0 ,0 0 0 1 8 .0 H 8 .401
4 (Area 13) F14 5 ,0 0 0 2 .4 B 10. 436
F24 40 ,0 0 0 1 8 .0 H 8 .401
F34 6 2 ,500 3 0 .0 D 6.445
a /  Assumed 260 d a y s ' o p e r a t io n  in  a  y e a r  ( 8  h o u rs  p e r  d a y ) .
b /  B ased on th e  1972 su rv e y  th e  fo llo w in g  c l a s s i f i c a t i o n s  w ere 
e s t a b l i s h e d .
A: Z ero  p e rc e n t  p e l l e t e d  fe e d  and z e ro  p e rc e n t  bagged .
B: Z ero  p e rc e n t  p e l l e t e d  fe e d  and  50 p e r c e n t  bagged .
D: 1 0 0  p e rc e n t  p e l l e t e d  fe e d  and  z e ro  p e r c e n t  bagged .
G: 50 p e r c e n t  p e l l e t e d  fe e d  and  z e ro  p e rc e n t  bagged .
H: 50 p e rc e n t  p e l l e t e d  fe e d  and 50 p e rc e n t  bagged .
CHAPTER IV 
RESULTS AND DISCUSSION
T his s tu d y  in c lu d e s  th e  g ra in s  c o m , g r a in  sorghum , soybeans and  
o a t s .  A l l  a r e  assum ed to  be h a rv e s te d  d ry . D ry in g  a c t i v i t i e s  a re  
e x c lu d ed  b e ca u se  no su rv ey  d a ta  on th e  p e rc e n ta g e  o f  g r a in  h a rv e s te d  
w et a re  a v a i l a b le  in  L o u is ia n a .
The d a ta  in p u t  and b a s ic  s o lu t io n  o b ta in e d  from  th e  m icro  model 
u n d e r v a r io u s  assu m p tio n s  w i l l  be d is c u s s e d  in  th e  f i r s t  p a r t  o f  th e  
c h a p te r .  M o d if ic a t io n s  on th e  b a s ic  s o lu t io n  by r e la x in g  some o f  
th e  p a ra m e te rs  o f  th e  model w i l l  be  p re s e n te d  in  th e  l a t t e r  p a r t  o f  
t h i s  c h a p te r .
B as ic  S o lu t io n
The b a s ic  s o lu t io n  r e p r e s e n ts  th e  e f f i c i e n t  c o n f ig u r a t io n  o f  th e  
m ark e tin g  sy stem  g iv e n  a  s e t  o f  su p p ly  and demand c o n d it io n s  (T ab le  2 4 ) . 
The s o lu t io n  may be re g a rd e d  as  a  s ta n d a rd  tow ard  w hich th e  p r e s e n t  
g r a in  m ark e tin g  sy stem  can  move in  o r d e r  to  a c h ie v e  th e  l e a s t  c o s t  
m ark e t s t r u c t u r e .
B asic  S o lu t io n  f o r  G ra in  Shipm ent and Mode o f  T r a n s p o r ta t io n
by O r ig in  and D e s t in a t io n
T ab les  25 and 26 r e p r e s e n t  th e  l e a s t  c o s t  s o lu t io n  o f  g r a in  s h ip ­
m ents, and mode o f  t r a n s p o r t  in  N orth  and South L o u is ia n a  r e s p e c t iv e ly .  
The r e s u l t s  o f  th e  above t a b le s  may be summarized i n  fo u r  c a te g o r ie s  
(fa rm  m a rk e tin g , im p o rt o f  g r a in s ,  i n t e r f i r m  t r a n s f e r ,  and  sh ipm en t
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Table 24. Production, Demand, and Inventory Constraints Imposed on the Basic Solution.
Sub-
R egion
G ra in  ]
Farm E le v a to r s Feed M il ls
Produc- 
. t i o n Demand
B eg inn ing  E nding  B eg in n in g  Ending 
In v e n to ry  In v e n to ry  In v e n to ry  In v e n to ry
B eg inn ing  
Demand In v e n to ry
Ending
In v e n to ry
...................1 , 0 0 0  b u s h e ls ------
1 2 Corn 447 151 131 168 919 1,696 1,073
G ra in  Sorghum 816 31 97 302 160 310 297
Soybeans 18,050 -------- 1,496 2 ,366 7 ,972 7 ,535 --------
O ats 629 61 116 193 - - - 39 182
15 Corn 516 756 150 193 6 1 1 5 ,380
G ra in  Sorghum 712 160 85 264 -------- 1,520
Soybeans 1 ,520 — 128 2 0 2 193 183 -----------
O ats 231 314 42 70 ~  - 1 2 941
14 Corn 4 ,0 5 1 726 1 ,183 1 ,522 226 416 5,169
G ra in  Sorghum 1 ,537 131 183 568 228 443 1 ,246
Soybeans 20 ,292 -------- 1 ,683 2 ,6 6 4 3 ,9 1 4 3 ,699 --------
O ats 186 478 34 57 - - - 15 . 1 ,433
13 Corn 576 837 168 216 _  _ _ '— - 5 ,961
G ra in  Sorghum 135 174 16 50 ----- ----------- 1,657
Soybeans 650 54 85 -------- ----------- —
O ats 54 439 1 0 17 -------- ----------- 1 ,317
T o ta l Corn 5 ,590 2 ,470 1,632 2 ,099 1 ,151 2 ,123 17,583 733 733
G ra in  Sorghum 3 ,2 0 0 496 381 1 ,1 8 4 388 753 4 ,7 2 0  197 197
Soybeans 40 ,512 ----- 3 ,361 5 ,3 1 7 12 ,079 11,417 - - - -----
O ats 1 , 1 0 0 1 ,292 2 0 2 337 — 6 6 3 ,8 7 3  145 161
S o u rce : P ro d u c tio n : R e fe r  to  t e x t  T ab le  2 . Farm demand: R e fe r  to  t e x t  T ab le  14.
Farm in v e n to ry :  R e fe r  to  t e x t  T ab le  9 . E le v a to r  in v e n to ry :  R e fe r  to  t e x t  T ab le  10.
Feed m i l l  demand: R e fe r  to  t e x t  T ab le  13. Feed m i l l  in v e n to ry :  O b ta ined  from  th e  su rv ey  d a ta
(assum ed t h a t  fe ed  m i l l s  h o ld  2  w eeks su p p ly  a s  in v e n to ry  on th e  av erag e  th ro u g h o u t th e  y e a r ) .
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T ab le  25. Volume o f  G ra in  Shipm ents and  Mode o f  T ra n s p o r t  by O r ig in  
and D e s t in a t io n  f o r  th e  B a s ic  S o lu t io n  i n  N orth  L o u is ia n a  
(Area 12 and A rea 15). § J
Volume
G ra in  O r ig in  D e s t in a t io n  (1 .0 0 0  b u .)  Mode
Corn In v e n to ry  1 Farm 1 131 E '
i t i i E l l 919 c /
•i In v e n to ry  2 Farm 2 150 “
• i i i E12 6
i i Farm 1 E l l 255 T ruck
i i Farm 2 E22 1 1 Truck
•i Farm 2 F42 58 T ruck
i i C a iro  ( I l l i n o i s ) E41 3 ,5 1 5 W ater
i i C airo F42 5 ,2 9 8 R a il
i i E l l Texas 762 R a i l
i i E l l F42 412 R a i l
i i E41 N. M is s i s s ip p i 798 T ruck
i i E41 F22 669 T ruckn E41 E12 351 T ruck
i i E12 Farm 2 357 T ruck
t i Farm 1 In v e n to ry  1 168
•i E41 i t 1 ,6 9 6  d /•i Farm 2 In v e n to ry  2 193 “
i t E22 i i 1 1
G ra in In v e n to ry  1 Farm 1 97
sorghum i i E l l 160
U
•» In v e n to ry  2 Farm 2 85
If Farm 1 E l l 242 T ruck
If II E41 334 T ruck
If Farm 2 F42 393 T ruck
II Texas F22 61 R a i l
II i i F42 1 ,1 8 0 R a i l
II E l l N. M is s i s s ip p i 218 T ruck
II E l l F22 128 T ruck
11 E l l F42 56 R a i l
II E41 E12 24 Truck
II E12 Farm 2 24 Truck
II Farm 1 In v e n to ry  1 302
11 E41 i i 310
II Farm 2 In v e n to ry  2 264
(Continued next page)
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Table 25 (Continued)
G ra in O r ig in D e s t in a t io n
Vo lim e  
( 1 . 0 0 0  b u . ) Mode
Soybeans In v e n to ry  1 Farm 1 1 ,4 9 6
I I i i E31 1 ,2 6 9
I I i i E41 6 ,703
II In v e n to ry  2 Farm 2 128
I I i i E22 193
I I Farm 1 E l l 453 Truck
I t i i E21 2 ,4 0 0 Truck
I I i i E31 11 ,951 Truck
I I i i E41 1 ,552 Truck
I I Farm 2 E22 1 ,3 7 6 Truck
I I A rea  14 E41 1 , 0 2 1 Truck
I I E31 A rea 40 13 ,220 W ater
II E41 A rea 40 4 ,5 9 4 W ater
I I E22 A rea  40 1 ,386 R a il
I I Farm 1 In v e n to ry  1 2 ,3 6 6
II E l l i i 453
I I E21 i i 2 ,4 0 0
I I E41 i i 4 ,6 8 2
II Farm 2 In v e n to ry  2 2 0 2
II E22 i i  - 183
O ats In v e n to ry  1 Farm 1 116
i i In v e n to ry  2 Farm 2 42
t i
i i
Farm 1 E l l 457 Truck
i i C airo E41 552 W ater
i i C airo F42 550 R a il
E l l F42 457 R a il
i i E41 N. M is s i s s ip p i 261 Truck
i i E41 F22 116 Truck
i i E41 E12 124 t r u c k
i i E12 Farm 2 124 Truck
i i E41 E22 1 2 Truck
•i Farm 1 In v e n to ry  1 193
i i E41 i i 39
i i Farm 2 In v e n to ry  2 70
•t E22 i t 1 2
a /  In v e n to ry  a p p e a r in g  in  th e  column ^O rig in '*  r e f e r s  to  in v e n to ry  
t r a n s f e r  (b e g in n in g  in v e n to ry )  and in v e n to ry  a p p e a r in g  i n  th e  column
(C on tinued  n e x t page)
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" D e s t in a t io n "  r e f e r s  to  en d in g  in v e n to ry .  The s u b s c r ip t s  on th e  
in v e n to ry  (o r  farm ) i n d i c a t e s  th e  SM 42 a r e a  o f  L o u is ia n a  (1 : A rea  12,
2 : A rea 1 5 ).
b /  B eg inn ing  farm  in v e n to ry  (A rea 12) f o r  c o rn  w hich was p roduced  i n  
in  th e  p re v io u s  y e a r .  T h is  volume i s  a  s o u rc e  o f  farm  su p p ly  a lo n g  w ith  
th e  c u r r e n t  y e a r 's  p ro d u c tio n .
c /  E le v a to r  in v e n to ry  t r a n s f e r  (A rea 12) from  th e  p re v io u s  y e a r 's  
h a r v e s t  to  th e  b e g in n in g  in v e n to ry  d i r e c t  from  fa rm  to  th e  e l e v a to r  
ty p e  E l l .
d /  A l l  th e  e l e v a to r  e n d in g  in v e n to ry  i s  s to r e d  a t  e l e v a to r  ty p e
E41.
T ab le  26 . Volume o f  G ra in  S h ipm ents and Mode o f  T ra n s p o r t  by O r ig in  
and D e s t in a t io n  f o r  th e  B as ic  S o lu t io n  i n  S o u th  L o u is ia n a  
(Area 14 and A rea  1 3 ) . 2 /
G ra in O r ig in D e s t in a t io n
Volume 
( 1 . 0 0 0  b u . ) Mode
Corn In v e n to ry  3 Farm 3 1 ,1 8 3  b /
i i I I E53 183 c l
i i I t E63 43
i i In v e n to ry  4 Farm  4 168
i i Farm 3 E53 233 T ruck
i t Farm 3 F23 2 ,7 1 6 T ruck
i i Farm 4 F24 81 T ruck
i i C airo E63 352 W ater
t i C airo F24 2 ,5 3 7 R a i l
n C airo F34 5 ,8 1 0 R a i l
i t E63 Farm 4 395 Truck
i i Farm 3 In v e n to ry  3 1 ,5229 «■ i
• i E53 i i 416 d /
i i Farm 4 In v e n to ry  4 216
G ra in In v e n to ry  3 Farm 3 183
sorghum • i E13 103
i i i t E53 125
In v e n to ry  4 Farm 4  16
(Continued next page)
Table 26 (Continued)
G ra in O r ig in D e s t in a t io n
Volume 
( 1 . 0 0 0  b u . ) Mode
G ra in Farm 3 E13 183 T ruck
sorghum Farm 3 E43 175 T ruck
Farm 3 E53 1 2 2 T ruck
I I Farm 3 F23 533 T ruck
I I Farm 4 F24 27 T ruck
I I Texas E33 2 2 1 B a ll
I I Texas E63 2 ,5 9 7 B a l l
I I
I I
Texas F23 176 B a l l
I f E13 A rea  15 286 B a i l
I I E33 i i 2 2 1 B a l l
I f E43 Texas 175 W ater
E53 i t 125 W ater
I I E63 F24 657 T ruck
E63 F34 1 ,518 T ruck
I f E63 Farm  4 1 0 1 T ruck
f l Farm 3 In v e n to ry  3 568
I f E53 i i / 1 2 2
I I E63 f f 321
I f Farm 4 In v e n to ry  4 50
Soybeans In v e n to ry  3 Farm  3 1 ,683
i i I f E13 398
i i f f E53 662
i i I f E63 2 ,8 5 4
n In v e n to ry  4 Farm 4 54
i i Farm 3 E13 796 T ruck
i i Farm 3 E43 1 ,470 Truck
i i Farm 3 E53 4 ,4 8 6 T ruck
i i Farm 3 E63 11,632 T ruck
IV Farm 4 E63 589 T ruck
i i E13 A rea  12 1 ,194 Truck
i i E53 i i 398 Truck
i i E43 H ouston 1 ,470 W ater
i i E53 i i 1 ,051 W ater
i i
9 E63 A rea  40 15,075 — e /
(C ontinued  n e x t  p a g e )
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Table 26 (Continued)
G ra in O r ig in D e s t in a t io n
Volume 
( 1 . 0 0 0  b u . ) Mode
Soybeans Farm  3 In v e n to ry  3 2 ,6 6 4
i i E53 i i 3 ,6 9 9
i i Farm 4 In v e n to ry  4 85
O ats In v e n to ry  3 Farm 3 34
i i i i Farm  4 1 0
C airo E43 325 W ater
i i C airo E63 1 ,0 8 0 W ater
i t C airo F24 646 R a i l
i i C airo F34 1 ,4 3 4 R a i l
i t E63 F23 670 T ruck
i i E63 Farm  4 395 T ruck
• i E43 Farm 3 325 T ruck
i i Farm 3 In v e n to ry  3 57
i i Farm 4 In v e n to ry  4 17
a /  In v e n to ry  a p p e a r in g  i n  th e  colum n ’’O r ig in "  r e f e r s  to  in v e n to ry  
t r a n s f e r  (b e g in n in g  in v e n to ry )  and in v e n to ry  a p p e a r in g  i n  th e  colum n 
" D e s t in a t io n "  r e f e r s  to  en d in g  in v e n to ry .  The s u b s c r ip t s  o n  th e  
in v e n to ry  (o r  fa rm ) i n d i c a t e s  th e  SM 42 a r e a  o f  L o u is ia n a  (3 : A rea  14 ,
4 : A rea  1 3 ).
b /  B eg in n in g  farm  in v e n to ry  (A rea 14 ) f o r  c o rn  w hich was p roduced  
i n  th e  p re v io u s  y e a r .  T h is  volume i s  a  s o u rc e  o f  f a n s  su p p ly  a lo n g  
w ith  th e  c u r r e n t  y e a r 's  p ro d u c tio n .
c /  E le v a to r  in v e n to ry  t r a n s f e r  (A rea 14 ) from  th e  p re v io u s  y e a r 's  
h a r v e s t  to  th e  b e g in n in g  in v e n to ry  d i r e c t  from  farm  to  e l e v a to r  ty p e  E 53).
d /  A l l  th e  e l e v a to r  en d in g  in v e n to ry  i s  s to r e d  a t  e l e v a to r  ty p e
E 5 3 ).
e /  R ep re se n ts  th e  volume w hich  i s  t o  be  e x p o rte d  by  E63. I n  t h i s  
m odel, E63 was a llo w ed  to  s h i p ' soybeans to  A rea  40 w ith  z e ro  t r a n s p o r t  
c o s t  in s te a d  o f  e x p o r t in g  i t  and t h i s  was n o t  in c lu d e d  i n  com puting 
th e  volume o f  g r a in  movement by mode o f  t r a n s p o r t a t i o n .
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o f  g ra in s  o u t o f  re g io n )  f o r  r e g io n a l  and c ro p  c o m p a r is io n s .
Farm M arketing
As shown i n  T ab le  2 7 , a l l  th e  c o rn  and  o a t s  w ere  sh ip p e d  to  E l l  
in  A rea 12. E l l  i s  a  r e l a t i v e l y  s m a ll c o u n try  e l e v a to r  w hich h as  th e  
lo w est assem bly  c o s t  from  farm s and  i s  c a p a b le  o f  s h ip p in g  g r a in s  by 
r a i l .  In  t h i s  a r e a ,  farm s a l s o  sh ip p ed  2 4 2 ,0 0 0  b u s h e ls  o f  g r a in  
sorghum to  E l l  and  334 ,000  b u s h e ls  to  E41.
In  th e  c a se  o f  so y b ea n s , farm s s h ip p e d  a b o u t 12 m i l l i o n  b u s h e ls  
(73 p e rc e n t  o f  t o t a l  soybeans sh ip m en t from  farm s i n  A rea 12) to  
E31, a l l  o f  w hich  w ere e v e n tu a l ly  sh ip p e d  to  A rea  40 (e x p o r t  e l e v a t o r s ) .  
Farms a ls o  sh ip p ed  453 ,000  b u s h e ls  o f  soybeans to  E l l ,  2 .4  m i l l i o n  
b u s h e ls  to  E21 and  a b o u t 1 .6  m i l l i o n  b u s h e ls  to  E41 i n  tim e p e r io d  4 .  
Most o f  th e  soybeans w ere s to r e d  a t  th e  c o rre sp o n d in g  e l e v a to r  ty p e  
a s  en d in g  e l e v a to r  in v e n to ry .
In  A rea 15 , m ost o f  th e  fe e d  g r a in s  w ere  s h ip p e d  d i r e c t l y  to  th e  
l a r g e s t  fe e d  m i l l  (F42) to  m eet r e g io n a l  fe e d  demand and  a l l  th e  
soybeans were s h ip p e d  to  E22 w hich  h a s  a  c a p a b i l i t y  o f  r a i l  sh ip m e n t.
In  A rea 14 , m ost o f  th e  c o rn  produced, (a b o u t 2 .7  m i l l i o n  b u s h e ls )  
was sh ip p ed  from  farm s to  th e  la r g e  fe e d  m i l l  ty p e  (F 2 3 ). A t o t a l  o f
533 ,000  b u sh e ls  o f  g r a in  sorghum  w ere a l s o  moved to  F23 and th e  
rem a in d er (480 ,000  b u s h e ls )  was a lm o s t e q u a l ly  d i s t r i b u t e d  among E13, 
E43, and E53, to  m eet r e g io n a l  demand.
I t  i s  n o tew o rth y  t h a t  farm s sh ip p ed  a b o u t 1 1 .6  m i l l i o n  b u s h e ls  
o f  soybeans d i r e c t l y  to  e x p o r t  e l e v a to r s  in  A rea  14'. I n  t h i s  m odel, 
a l l  th e  soybeans a f t e r  m ee tin g  r e g io n a l  demand, in c lu d in g  in v e n to ry  
demand, w ere assum ed to  be sh ip p ed  to  e x p o r t  e l e v a t o r s .  C o n se q u e n tly ,
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Table 27. Farm Marketing by Grain and by Subregion for the Basic
Solution.
G ra in
G ra in i
R egion  Sub- D e s t in a t io n  Corn 
re g io n
Sorghum Soybeans O ats T o ta l
N o rth 1 2 E l l  255 242 453 457 1 ,407
L o u is ia n a E21 2 ,4 0 0 2 ,4 0 0
E31 11,951 11 ,951
E41 334 1,552 1 , 8 8 6
F l l
S u b to ta l  255 576 16,356 457 17 ,644
15 E12 ■
E22 11 1 ,376 1 ,387
F12
F22
F32
F42 58 393 451
S u b to ta l  69 393 , 1 ,376 1 ,8 3 8
S ou th 14 E13 183 796 979
L o u is ia n a E23
E33
E43 175 1 ,470 1 ,645
E53 233 1 2 2 4 ,486 4 ,8 4 1
E63 ' 11 ,632 11,632
F13
F23 2 ,716 533 3 ,2 4 9
S u b to ta l  2 ,949 1 ,013 18 ,384 22,346
13 F14
• F24 81 27 108
F34
E63 589 589
S u b to ta l  81 27 589 697
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th e  model p ic k ed  d i r e c t  sh ip m en t o f  soybeans from  farm s to  e x p o r t  
e le v a to r s  by t r u c k  s in c e  i t s  t r a n s p o r t  c o s t  was low er th a n  sh ipm en t 
v ia  c o u n try  e l e v a t o r s .  In  t h i s  c a s e ,  farm s a l s o  sh ip p ed  796 ,000  
b u s h e ls  o f  soybeans to  E13, a b o u t 1 .5  m i l l i o n  b u s h e ls  to  E43 and  4 .5  
m i l l i o n  b u s h e ls  to  E53 r e s p e c t iv e ly  to  m eet r e g io n a l  demand.
In  A rea  13, a l l  fe e d  g r a in s  w ere t r a n s f e r r e d  from  farm s to  F24 
w hich h a s  low er assem bly  c o s t s  from  farm s com pared w ith  F34 and a l l  
th e  soybeans (589 ,000  b u s h e ls )  w ere sh ip p e d  to  e x p o r t  e le v a to r s  a s  
shown in  T ab le  27 .
In  summary, th e  m ost e f f i c i e n t  farm  m ark e tin g  p a t t e r n  i s  f o r  
fe e d  g ra in s  to  be sh ip p ed  d i r e c t l y  to  fe e d  m i l l s  from  fa rm s . A rea  12 
i s  an  e x c e p tio n  s in c e  no m an u fac tu red  fe e d  was p roduced  i n  th e  o p tim a l 
s o lu t io n .  A cco rd in g  to  T ab le  2 7 , th e  b a s ic  s o lu t io n  c a l l s  f o r  sh ipm en t 
o f  soybeans d i r e c t l y  from  farm s to  E31 i n  A rea 12 and to  e x p o r t  
e le v a to r s  in  A rea 14 by t r u c k .  In  th e  b a s ic  s o lu t io n  a b o u t 73 p e rc e n t  
o f  th e  soybeans in  A rea 12 w ere d i r e c t l y  sh ip p ed  to  E31 and a b o u t 63 
p e rc e n t  in  A rea 14 to  E63 (e x p o r t  e l e v a t o r s ) ,  r e s p e c t iv e ly .
Im port o f  G ra in s
In  A rea 12 , o n ly  E41 im p o rted  g r a in s  from  o u t  o f  th e  s t a t e  in  th e  
b a s ic  s o lu t io n  as  shown in  T ab le  2 8 . E41 i s  a  la r g e  r i v e r  e le v a to r
w hich i s  c a p a b le  o f  r e c e iv in g  g r a in  by w a te r  and has low er r e c e iv in g  
c o s ts  th an  E31 (sm a ll r i v e r  e l e v a t o r s ) .  E41 re c e iv e d  a b o u t 3 .5  m i l l io n  
b u s h e ls  o f  co rn  and 0 .6  m i l l i o n  b u s h e ls  o f  o a ts  from  I l l i n o i s  (C a iro ) 
by w a te r .  E41 a ls o  re c e iv e d  a b o u t 1 m i l l i o n  b u s h e ls  o f  soybeans from  
A rea 14 by t r u c k  to  m eet demand. No g r a in  sorghum  was re c e iv e d  from 
o u ts id e  th e  a re a  by any e l e v a to r  ty p e  in  A rea 12. T h is r e s u l t  i s  
c o n s i s t e n t  w ith  t h a t  o f  1972 su rv e y  d a ta .
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Table 28. Imports of Grain by Firm Type and by Subregion for the
Basic Solution.
O ra in * • 1
R egion
Sub- F irm  
r e g io n  ty p e Corn
' G ra in  
sorghum Soybeans O ats T o ta l
-------- —— m m m m 1 , 0 0 0  b U S h e lS - -  — -------------
N orth
L o u is ia n a 1 2 E l l
E21
E31
E41
F l l
S u b to ta l
3 .515
3 .5 1 5
1 , 0 2 1
1 , 0 2 1
552
552
5 .0 8 8
5 .0 8 8
15 E12
E22
F12
F22
F32
F42
S u b to ta l
5 .2 9 8
5 .2 9 8
61
1 ,1 8 0
1 ,2 4 1
550
550
61
7 ,028
7 ,089
S ou th
L o u is ia n a
14 E13
E23
E33
E43
E53
E63
F13
F23
S u b to ta l
352
352
2 2 1
2 ,5 9 7
176
2 ,9 9 4
325
1 ,0 8 0
1 ,4 0 5
2 2 1
325
4 ,0 2 9
176
4 ,7 5 1
13 F14
F24
F34
S u b to ta l
2 ,5 3 7
5 ,8 1 0
8 ,3 4 7
646
1 ,4 3 4
2 ,0 8 0
3 ,183
7 ,2 4 4
10,427
S ta t e T o ta l 17 ,512 ... W  , , **587 27 ,355
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In  A rea 15, m ost o f  th e  fe e d  g r a in  was Im ported  by th e  l a r g e s t  
fe e d  m i l l  (F 4 2 ). F42 re c e iv e d  by r a i l  a b o u t 5 .3  m i l l i o n  b u s h e ls  o f
c o rn  and 5 5 0 ,000  b u sh e ls  o f  o a ts  from  I l l i n o i s  (C a iro )  to  m eet r e g io n a l  
demand. F42 a l s o  im p o rted  a b o u t 1 .2  m i l l i o n  b u s h e ls  o f  g r a in  sorghum 
from  Texas by r a i l  w h ile  F22 re c e iv e d  6 1 ,0 0 0  b u s h e ls  o f  g r a in  sorghum  
from  te x a s  by r a i l  i n  tim e p e r io d s  2 and 3 .
In  A rea 14, o n ly  E63 (e x p o r t  e l e v a to r )  im p o rted  c o rn  from  o u ts id e  
th e  s t a t e .  E63 re c e iv e d  a b o u t 350 ,000  b u s h e ls  o f  c o rn  from  I l l i n o i s  
by w a te r  in  tim e p e r io d s  2 and 3 , and  th e n  sh ip p e d  i t  by t r u c k  to  farm s 
in  A rea 13. As in d ic a te d  e a r l i e r ,  th e r e  i s  no e l e v a to r  in  A rea  13 and 
fe e d  m i l l s  a r e  n o t  a llo w ed  to  s h ip  any g r a in  b a c k  to  farm s i n  th e  
m icro  m odel. T h e re fo re , E63 was a llo w ed  to  s h ip  g r a in  to  farm s in  
A rea  13 to  m eet i t s  farm  fe e d  demand. Farms in  A rea 13 w ere a l s o  
a llo w ed  to  s h ip  s u rp lu s  g r a in  (so y b ean s) d i r e c t l y  to  e x p o r t  e le v a to r s  
(E63) in  t h i s  a n a ly s i s .
E63 re c e iv e d  a p p ro x im a te ly  2 .6  m i l l io n  b u s h e ls  o f  g r a in  sorghum 
from  Texas by r a i l  and a p p ro x im a te ly  1 m i l l i o n  b u s h e ls  o f  o a ts  from  
I l l i n o i s  by w a te r .  Most o f  th e  g r a in  sorghum  im p o rted  by E63 was 
sh ip p ed  by t r u c k  to  fe e d  m i l l s  in  A rea 13. In  th e  b a s ic  s o lu t io n ,  
fe e d  m i l l s  in  A rea 13 re c e iv e d  g r a in  sorghum th ro u g h  e x p o r t  e le v a to r s  
in  A rea 14. T h is happened b ecau se  th e  r a i l  r a t e  betw een  Texas 
( F t .  W orth) and th e  e x p o r t  e l e v a to r  (P o r t  A lle n )  p lu s  th e  t r u c k  r a t e
i
betw een th e  e x p o r t  e l e v a to r  and th e  fe e d  m i l l s  in  A rea 13 (A m ite) i s  
low er th an  th e  r a i l  r a t e  betw een  Am ite and e i t h e r  o f  th e  two t r a n s ­
p o r t a t io n  p o in ts  f o r  th e  g r a in  so u rc e  ( F t .  W orth o r  T opeka). A l to ­
g e th e r  E63 (e x p o r t  e l e v a to r )  re c e iv e d  a b o u t 4  m i l l io n  b u s h e ls  o f  fe e d  
g ra in s  from  o u ts id e  th e  s t a t e  and d i s t r i b u t e d  them to  South  L o u is ia n a .
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F34 im p o rted  a b o u t 5 .8  m i l l io n  b u s h e ls  o f  c o m  and  1 .4  m i l l i o n  
b u s h e ls  o f  o a ts  d i r e c t l y  from  I l l i n o i s  by r a i l  w h ile  F24 re c e iv e d  
a b o u t 2 .5  m i l l i o n  b u s h e ls  o f  c o rn  and 6 5 0 ,0 0 0  b u s h e ls  o f  o a ts  from  
I l l i n o i s  by r a i l .  In  A rea 13 , no g r a in  sbrghum  was im p o rted  d i r e c t l y  
from  o u ts id e  th e  s t a t e  b u t  a b o u t 2  m i l l i o n  b u s h e ls  o f  g r a in  sorghum  
w ere i n d i r e c t l y  re c e iv e d  th ro u g h  e x p o r t  e l e v a to r s  i n  A rea 14.
As shown i n  T ab le  28 , L o u is ia n a  im p o rted  a  t o t a l  o f  2 6 .3  m i l l i o n  
b u s h e ls  o f  fe e d  g r a in s .  T h is  in c lu d e s  1 7 .5  m i l l i o n  b u s h e ls  o f  c o rn ,
4 m i l l io n  b u s h e ls  o f  g r a in  sorghum  and 4 .5  m i l l io n  b u s h e ls  o f  o a t s .
Corn a c c o u n te d  f o r  a b o u t 67 p e r c e n t .  A rea 13 re c e iv e d  a b o u t 10 m i l l i o n  
b u s h e ls  o f  fe e d  g ra in s  (c o rn  and  o a t s )  d i r e c t l y  from  o u ts id e  th e  s t a t e .  
T h is volume a c c o u n te d  f o r  a b o u t 40 p e rc e n t  o f  th e  t o t a l  fe e d  g ra in s  
im p o rted  in  L o u is ia n a . A bout 27 p e rc e n t  o f  th e  t o t a l  g r a in  was 
re c e iv e d  by A rea 15, a b o u t 18 p e rc e n t  by A rea 14 and th e  r e s t  
(ab o u t 15 p e r c e n t )  by A rea 12 r e s p e c t iv e ly .
I n t e r f i r m  T r a n s fe r
As shown in  T ab le  2 9 , no in t e r f i r m  t r a n s f e r  o f  g r a in s  o c c u rre d
/
w ith in  any SM 42 a re a  o r  s u b re g io n  o f  L o u is ia n a  i n  th e  b a s ic  s o lu t io n  
e x c e p t th e  sh ipm en t o f  o a ts  to  F23 (6 70 ,000  b u s h e ls )  by E63 i n  A rea 14. 
However, some g ra in s  d id  move betw een  d i f f e r e n t  SM 42 a r e a s  i n  each 
re g io n . In  N orth  L o u is ia n a , E l l  sh ip p ed  412 ,000  b u s h e ls  o f  c o m  to  
F42 by r a i l  w h ile  E41 sh ip p ed  669 ,000  b u s h e ls  o f  c o m  to  F22 by  t r u c k .  
E41 a l s o  sh ip p e d  351 ,000  b u s h e ls  o f  c o rn  to  E12 (sm a ll c o u n try  e le v a to r  
in  A rea 15) and th e n  E12 sh ip p e d  i t  to  farm s to  m eet fa rm  demand. In  
th e  c a se  o f  g r a in  sorghum , E l l  sh ip p ed  a b o u t 200 ,000  b u s h e ls  o f  
lo c a l l y  p roduced  g r a in  sorghum  to  fe e d  m i l l s  (F22 and  F42) in  A rea 15. 
E41 a l s o  sh ip p ed  24 ,000  b u s h e ls  o f  g r a in  sorghum to  E12. T h is  volume
73
T ab le  29 . I n te r f i r m  T r a n s fe r  o f  G ra in s  I n  Each R egion f o r  th e  B a s ic  
S o lu t io n .
R egion G ra in O r ig in D e s t in a t io n Volume 
( 1 , 0 0 0  b u .)
Mode
N orth Corn E l l F42 412 R a i l
L o u is ia n a •i E41 F22 669 T ruck
i i E41 E12 351 i i
i t E12 Farm 2 357 i t
G ra in E l l F22 128 T ruck
Sorghum E l l F42 56 R a i l
i i E41 E12 24 T ruck
II E12 Farm  2 24 i i
O ats E l l F42 457 R a i l
H E41 F22 116 T ruck
•I E41 E12 124 t t
i t E12 Farm  2 124 II
•I E41 E22 1 2 II
South G ra in E63 F24 657 T ruck
L o u is ia n a Sorghum E63 F34 1 ,5 1 8 i i
i i E63 Farm 4 27 IV
O ats E63 F23 670 T ruck
i i E63 Farm 4 395 n
i i E43 Farm 3 325 i i
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s a t i s f i e s  farm  demand i n  A rea 15.
Farm fe e d  demand i n  A rea 15 ex ceed s  i t s  l o c a l  su p p ly  and so  some
g r a in  m ust be s u p p lie d  from  th e  o u ts id e  th e  a r e a .  In  t h i s  m odel, 
e l e v a to r s  in  th e  s u rp lu s  a re a  (A rea 12) w ere a llo w ed  to  s h ip  g r a in  
to  e le v a to r s  in  A rea 15 b ecau se  none o f  th e  e l e v a to r  ty p e s  in  A rea 15 
w ere a b le  to  r e c e iv e  fe e d  g r a in s  from  c o m  b e l t  s t a t e s  by e i t h e r  
r a i l  o r  w a te r  and t r u c k  r a t e s  f o r  such  movement from  o u t  o f  s t a t e  
su p p ly  p o in ts  a r e  p r o h i b i t i v e .  In  th e  c a se  o f  o a t s ,  E l l  sh ip p e d
4 5 7 .000  b u s h e ls  to  F42 by r a i l  and  E41 moved a b o u t 250 ,000  b u s h e ls  to  
f irm s  (F22 and E12) in  A rea 15.
E le v a to rs  in  A rea 12 s h ip p e d  a  t o t a l  o f  a b o u t 2 .3  m i l l i o n  b u s h e ls  
o f  fe e d  g ra in s  to  A rea 15 in  th e  b a s ic  s b l u t i o n .  T h is  f ig u r e  i s  
c o n s i s t e n t  w ith  th e  r e s u l t s  o f  th e  1972 s u rv e y . E le v a to r s  in  A rea 12 
sh ip p ed  a b o u t 2 m i l l i o n  b u s h e ls  o f  fe e d  g ra in s  to  f irm s  i n  A rea 15 
a c c o rd in g  to  th e  1972 s u rv e y .
In  South  L o u is ia n a , o n ly  e x p o r t  e le v a to r s  (E63) sh ip p e d  g r a in  to  
o th e r  f irm s  in  th e  r e g io n . E63 d i s t r i b u t e d  a b o u t 700 ,000  b u sh e ls  o f  
g r a in  sorghum to  F24 and 1 .5  m i l l io n  b u s h e ls  to  F34 r e s p e c t iv e ly .
E63 a ls o  sh ip p ed  670 ,000  b u s h e ls  o f  o a t s  to  F23 in  A rea 14 and  395 ,000
b u s h e ls  o f  o a ts  to  farm s i n  A rea 13 by t r u c k .
Shipm ents o f  G ra in s  O ut o f  R egion
A lthough  L o u is ia n a  i s  a fe e d  g r a in  d e f i c i t  s t a t e ,  some g ra in s  a r e  
sh ip p ed  o u t  to  n e a rb y  s t a t e s .  As shown in  T ab le  3 0 , E l l  e x p o rte d
762.000 b u sh e ls  o f  c o m  to  Texas by r a i l  and 218 ,000  b u s h e ls  o f  g r a in  
sorghum to  N orth  M is s is s ip p i  by t r u c k .  The. g r a in s  sh ip p e d  by E l l  w ere 
p roduced  lo c a l ly  s in c e  E l l  d id  n o t  r e c e iv e  any g r a in  from  o u ts id e  th e
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T able  30 . Shipm ents o f  G ra in  Out o f  R egion by F irm  Type, by R egion 
and  Mode o f  T r a n s p o r ta t io n  i n  th e  B as ic  S o lu t io n .
Volume
R egion G ra in  O r ig in  D e s t in a t io n  Mode „■ . . . .
( 1 , 0 0 0  b u s h e ls )
N orth
L o u is ia n a
Corn E l l Texas R a i l 762
Corn E41 N. M is s is s ip p i T ruck 798
G ra in E l l N. M is s i s s ip p i T ruck 218
Sorghum
Soybeans E31 A rea 40 W ater 13 ,220
Soybeans . E41 A rea 40 W ater 4 ,5 9 4
Soybeans E22 A rea  40 R a i l 1 ,386
O ats E41 N. M is s is s ip p i T ruck 261
South
L o u is ia n a
G ra in E13 A rea 15 R a i l 286
Sorghum E33 A rea  15 R a i l 2 2 1
i i E43 H ouston W ater 175
i i E53 H ouston W ater 125
Soybeans E13 A rea 12 T ruck 1 ,194
Soybeans E53 A rea 12 T ruck 398
Soybeans E43 H ouston W ater 1 ,470
Soybeans E53 H ouston W ater 1 ,051
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s t a t e .  On th e  o th e r  h an d , E41 sh ip p ed  798 ,000  b u sh e ls  o f  c o m  and
261 .000  b u sh e ls  o f  o a ts  to  N orth  M is s is s ip p i  by t r u c k .
A l l  o f  th e se  g ra in s  r e p r e s e n t  th e  volume w hich E41 re c e iv e d  from  
o u ts id e  th e  re g io n  ( I l l i n o i s )  s in c e  E41 d id  n o t  r e c e iv e  any c o rn  and 
o a ts  from  farm s w i th in  th e  a re a  in  th e  b a s ic  s o lu t io n .
F o r N orth  L o u is ia n a , A rea 40 was th e .o n ly  o u t  o f  re g io n  d e s t i n a ­
t i o n  to  w hich soybeans was sh ip p e d . E31 sh ip p ed  a b o u t 13 .2  m i l l io n  
b u sh e ls  o f  soybeans (ab o u t 73 p e rc e n t  o f  t o t a l  sh ipm ent i n  A rea 12) 
to  A rea 40 by w a te r  w h ile  E41 moved a b o u t 4 .5  m i l l io n  b u sh e ls  o f  
soybeans to  th e  same a re a  by w a te r .  In  A rea 15 , E22 sh ip p ed  a l l  o f  
i t s  soybeans to  A rea 40 by r a i l .
In  South  L o u is ia n a , E13 sh ip p ed  286 ,000  b u s h e ls  o f  g r a in  sorghum  
to  A rea 15 and E33 moved 221 ,000  b u s h e ls  o f  g r a in  sorghum  to  th e  same 
a re a  by r a i l .  In  t h i s  a r e a ,  a l l  th e  g r a in  sorghum  sh ipm en ts  to  
H ouston (300 ,000  b u s h e ls ) ,  even  though i t  i s  a  s m a ll q u a n t i ty ,  a r e  
made by w a te r .
A ccord ing  to  th e  r e s u l t s  o f  th e  1972 s u rv e y , a b o u t 1 .6  m i l l i o n  
b u sh e ls  o f  soybeans was sh ip p ed  to  A rea 12 and a b o u t 2 .5  m i l l io n  
b u sh e ls  to  Texas (H ouston) by c o u n try  e le v a to r s  in  A rea 14. To meet 
t h i s  r e g io n a l  demand, E13 sh ip p ed  a  m a jo r i ty  o f  i t s  g r a in  (ab o u t 1 .2  
m i l l io n  b u s h e ls )  to  A rea 12 by t r u c k  w h ile  E53 sh ip p ed  th e  r e s t  (ab o u t
400 .000  b u s h e ls )  to  th e  same p la c e  by t r u c k .  On th e  o th e r  h a n d , E43 
sh ip p ed  a b o u t 1 .5  m i l l io n  b u s h e ls  o f  soybeans to  H ouston by w a te r  and 
E53 moved th e  r e s t  to  th e  same p la c e  by w a te r .  As shown in  T ab le  30 , 
g ra in s  w ere sh ip p ed  by r i v e r  e le v a to r s  (E31, E41, E43, o r  E53) to  
p la c e s  w here w a te r  t r a n s p o r t  i s  a c c e s s ib le  b ecau se  w a te r  r a t e s  a r e  low
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r e l a t i v e  to  o th e r  t r a n s p o r t a t i o n  r a t e s .  In  th e  c a se  o f  g r a in  
sh ip m en ts  w here w a te r  t r a n s p o r t  i s  n o t  a c c e s s ib l e ,  th e  movement o f  
g r a in  by t r u c k  h as  a  co m p ara tiv e  ad v an tag e  f o r  r e l a t i v e l y  s h o r t  
d is ta n c e s  w h ile  r a i l  sh ip m en ts  a r e  more fa v o ra b le  f o r  lo n g e r  d i s t a n c e s .
B asic  S o lu t io n  f o r  T o ta l  Volume o f  G ra in  H andled and  S to ra g e  
C ap a c ity  P u rch ased  by Each Type o f  E le v a to r  and by Farms
As shown in  T ab le  3 1 , a l l  th e  e l e v a to r  ty p e s  in  N o rth  L o u is ia n a  
e n te r e d  th e  l e a s t  c o s t  s o l u t i o n ,  h a n d lin g  a b o u t 25 m i l l i o n  b u s h e ls  o f  
g r a in s .  E l l  p u rc h a se d  4 5 3 ,0 0 0  b u s h e ls  o f  s to ra g e  c a p a c i ty  i n  tim e  
p e r io d  4 and h a n d led  a b o u t 2 m i l l i o n  b u s h e ls  o f  g r a in s .  T h is im p lie s  
t h a t  th e  optimum number o f  E l l  f irm s  i s  fo u r  s in c e  a v e ra g e  s to r a g e  
c a p a c i ty  o f  t h i s  e l e v a to r  ty p e  i s  150 ,000  b u s h e ls  (T ab le  8 ) .  The 
g r e a t e s t  s to r a g e  c a p a c i ty  was r e q u ir e d  in  tim e  p e r io d  4 .
E21 p u rc h a se d  2 .4  m i l l i o n  b u s h e ls  o f  s to ra g e  c a p a c i ty  d u r in g  tim e 
p e r io d  4 and d id  n o t  s h ip  any g r a in  a s  shown i n  T ab le  3 1 . T h is  means 
t h a t  a l l  th e  g ra in s  r e c e iv e d  by t h i s  e l e v a to r  ty p e  i s  s to r e d  a s  en d in g  
e l e v a to r  in v e n to ry .  I t  a l s o  su g g e s ts  t h a t . a n  e l e v a to r  ty p e  l i k e  E21 
sh o u ld  be in  th e  l e a s t  c o s t  m ark e t s t r u c t u r e  f o r  th e  re g io n  to  pe rfo rm  
th e  needed  g r a in  s to ra g e  s e r v i c e s .  Based on th e  s to ra g e  c a p a c i ty  
p u rc h a se d , s i x  o f  t h i s  e l e v a to r  ty p e  (E21) a r e  needed  in  A rea 12 s in c e  
av e rag e  s to ra g e  c a p a c i ty  o f  t h i s  e l e v a to r  ty p e  i s  400 ,000  b u s h e ls  
(T ab le  8 ) .
On th e  o th e r  h an d , E31 d id  n o t  p u rc h a se  any s to ra g e  c a p a c i ty  
a lth o u g h  i t  m erchand ized  a b o u t 13 m i l l i o n  b u s h e ls  o f  g r a in s .  T his 
r e s u l t  i s  somewhat c o n t r a d ic to r y  in  p r a c t i c e  a s  in d ic a te d  by th e  su rv e y . 
E31 sh ip p ed  o u t  a l l  th e  soybeans i t  h a n d led  im m ed ia te ly  a f t e r  i t
Table 31. Volume of Grain Handled and Storage Capacity Purchased by Each Type of
Firm in the Basic Solution.
R egion S ubreg ion  F irm  S to rag e  ____________ T o ta l  G ra in ___________
Type C ap ac ity  R e c e ip ts  Shipm ents
___________________________ P u rch ased __________________________________________
N orth
L o u is ia n a  12
■1 , 0 0 0  b u sh e ls -
15
South
L o u is ia n a  14
13
E l l 453 1,407 2,032
E21 2,400 2 ,400
E31 11,951 13,220
E41 6 ,727 6 ,9 7 4 6 ,950
Farm 1 3 ,029 17,644
E12 499 505
E22 206 1 ,399 1,386
Farm 2 729 505 1,838
E13 979 1 ,480
E23 ----- -----
E33 2 2 1 2 2 1
E43 1 ,970 1 ,970
E53 4 ,237 4 ,8 4 1 1 ,574
E63 336 16 ,250 18,810
Farm 3 4 ,8 1 1 325 22,346
Farm 4 368 891 697
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r e c e iv e d  them from  farm s in  th e  l i n e a r  program m ing m odel. T h is i s  
due to  th e  i n a b i l i t y  o f  th e  m odel to  s p e c i f y  th e  r e a l  w o rld  phenomena 
p r e c i s e l y .  However, a minimum amount o f  s to r a g e  c a p a c i ty  i s  needed  
as  w ork ing  sp ac e  to  p e rfo rm  th e  f u n c t io n  o f  m erch an d iz in g  g r a in  
e f f i c i e n t l y .  G ra in s  o f te n  n eed  to  be s to r e d  f o r  a  few days d u r in g  
c o n d it io n in g  o r  a w a it in g  s a l e  and t r a n s p o r t a t i o n .  Based on th e  av e rag e  
an n u a l volume h a n d le d  by t h i s  e l e v a to r  ty p e  (T ab le  8 ) ,  fo u r  o f  E31 a re  
needed  in  A rea 12.
E41 p u rc h a se d  a b o u t 6 .7  m i l l io n  b u s h e ls  o f  s to ra g e  c a p a c i ty  and 
m erchand ized  a b o u t 7 m i l l i o n  b u s h e ls  o f  g r a in s .  B ased on th e  s to ra g e  
c a p a c i ty  p u rc h a se d , a b o u t f i v e  o f  E41 a r e  r e q u ir e d  f o r  th e  l e a s t  c o s t  
m arke t s t r u c t u r e  in  A rea 12 .
The o n ly  e l e v a to r  ty p e  to  p u rch ase  s to r a g e  c a p a c i ty  in  A rea 15 
was E22 w hich p u rc h a se d  a b o u t 200 ,000  b u s h e ls ,  E22 m erchand ized  a b o u t 
1 .4  m i l l io n  b u s h e ls  o f  g r a in s  a n n u a lly  w h ile  E12 h a n d led  a b o u t 500 ,000  
b u s h e ls .
In  A rea 14 , E53 i s  th e  o n ly  c o u n try  e l e v a to r  w hich p u rch ased  
s to ra g e  c a p a c i ty ,  a b o u t 4 .2  m i l l io n  b u s h e ls ,  and h a n d led  a b o u t 4 .8  
m i l l io n  b u s h e ls  o f  g r a in s .  In  t h i s  a r e a ,  a b o u t 1 .4  m i l l i o n  b u s h e ls  
o f  g r a in s  a r e  m erchand ized  by E13 and a b o u t 2 m i l l io n  b u sh e ls  by E43. 
E23 d id  n o t  e n te r  th e  o p tim a l s o lu t io n  and E33 h a n d le d  o n ly  a b o u t
200 ,000  b u s h e ls  o f  g r a in s  a s  shown in  T ab le  31 .
W ith one e x c e p t io n ,  soybeans re c e iv e d  by e x p o r t  e le v a to r s  a r e  
e x p o rte d  a b ro a d . The e x c e p tio n  i s  one soybean  o i l  m i l l  lo c a te d  
a d ja c e n t  to  an  e x p o r t  e l e v a to r  in  D e s tra h a n , L o u is ia n a , th e  p ro d u c ts  
o f  w hich a re  a l t o g e t h e r  e x p o r te d .
8 0
In  t h i s  a n a ly s i s ,  soybeans w ere assum ed to  be sh ip p ed  to  o u t o f  
re g io n  (Area 40) w ith  z e ro  t r a n s p o r t a t i o n  c o s t  to  f i t  th e  model f o r  
th e  p e c u l i a r  c h a r a c t e r i s t i c s  o f  e x p o r t  e le v a to r s  in  L o u is ia n a . T here­
f o r e ,  th e  s to ra g e  c a p a c i ty  p u rch ased  by e x p o r t  e le v a to r s  in  t h i s  
a n a ly s is  has l i t t l e  m ean ing . In  t h i s  b a s ic  s o lu t io n ,  E63 h a n d led  
a b o u t 19 m i l l io n  b u s h e ls  o f  g r a in  f o r  South  L o u is ia n a . T h e re fo re , 
th e  e x p o r t  e le v a to r s  m ust have a d d i t i o n a l  s to r a g e  f a c i l i t i e s  f o r  
m erch an d iz in g  a b o u t 19 m i l l i o n  b u s h e ls  o f  g r a in  f o r  South  L o u is ia n a .
The b a s ic  s o lu t io n  f u r t h e r  in d i c a t e s  t h a t  a b o u t 3 m i l l i o n  b u sh e ls  
o f  farm  s to ra g e  c a p a c i ty  i s  r e q u ir e d  i n  A rea 12, a b o u t 700,000 b u sh e ls  
in  A rea 15, a b o u t 4 .8  m i l l i o n  b u s h e ls  in  A rea 14, and a b o u t 400 ,000  
b u sh e ls  in  A rea 13 r e s p e c t iv e ly .  A l to g e th e r ,  th e  farm  s to r a g e  c a p a c i ty  
r e q u ire d  f o r  th e  s t a t e  was e s t im a te d  a s  8 .9  m i l l i o n  b u s h e ls .
T ab le  32 shows a  c o m p aris io n  betw een  model g e n e ra te d  l e a s t  c o s t  
and c u r r e n t  m ark e t system s in  te rm s o f  num ber, s i z e  and  d i s t r i b u t i o n  
o f  e l e v a to r s .  The optimum number o f  each  e l e v a to r  ty p e  in  T ab le  32 
was com puted on th e  b a s i s  o f  s to ra g e  c a p a c i ty  p u rc h a se d  o r  volume o f  
g r a in  m erchand ized  by each  ty p e  e l e v a to r  in  th e  b a s ic  s o lu t io n  w h ich ev er 
was g r e a t e r .  As shown in  T ab le  32 , th e  optimum number o f  E l l  i s  fo u r  
w h ile  e ig h t  o f  t h i s  e l e v a to r  ty p e  a r e  c u r r e n t ly  o p e ra t in g  in  A rea  12.
I f  a l l  c o u n try  e le v a to r s  s m a l le r  th a n  E l l  a r e  in c lu d e d , th e  number i s  
much g r e a t e r .  Tw enty-one c o u n try  e le v a to r s  o f  th e  E l l  ty p e  o r  s m a l le r  
a r e  now o p e ra t in g  in  A rea 12.
The optimum number o f  E21 and E31 i s  a b o u t th e  same as  th e  
c u r r e n t  number o f  th e s e  e l e v a to r  ty p e s .  However, th e  b a s ic  s o lu t io n  
in d ic a te s  t h a t  A rea 12 needs to  b u i ld  th r e e  more o f  E41. The t o t a l
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T able  32. Com parison o f  O ptim al and A c tu a l Number and T o ta l  S to rag e  
C ap ac ity  o f  E le v a to r s  In  Each SM 42 A rea o f  L o u is ia n a .
Region S ubreg ion E le v a to r
Type
O ptim al
Number S to r a g e ^ /  
C a p a c ity
A c tu a l
Number S to ra g e b /  
C ap ac ity
( 1 , 0 0 0  b u .) ( 1 , 0 0 0  b u . )
N orth
2 1 ^L o u is ian a 1 2 E l l 4 600 1,731
E21 6 2 ,400 7 2,611
E31 4 2 , 0 0 0 3 1 ,230
E41 5 7 ,000 2 2 ,788
S u b to ta l 19 1 2 , 0 0 0 33 8 ,3 6 0
15 E12 4 2 0 0 4 257
E22 5 500 3 422
S u b to ta l 9 700 7 679
South
L o u is ia n a 14 E13 4 2 0 0 16 771
E23 - 9 1,077
E33 1 300 4 1,596
E43 2 400 3 705
E53 5 5 ,0 0 0 2 2 ,708
E63 mt - -
S u b to ta l 1 2 5 ,9 0 0 34 6 ,857
S ta te 40 18,600 74 15,896
a /  Number o f  e l e v a to r s  m u l t ip l ie d  by th e  av erag e  s to ra g e  c a p a c i ty  
i n  th e  t e x t  T ab le  8 .
b / U npub lished  d a ta  from f i l e s  o f  D r. H arlo n  D. T r a y lo r ,  P r o fe s s o r ,  D ep t, 
o f  A g r ic u l tu r a l  Econom ics and A g r ib u s in e s s ,  L o u is ia n a  S ta te  U n iv e r s i ty ,  
B aton  Rouge, L o u is ia n a , 70803.
c /  E ig h t  o f  E l l  and a l l  th e  e l e v a to r s  s m a lle r  th a n  E l l  a re  in c lu d e d .
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number o f  e le v a to r s  r e q u ir e d  In  A rea 12 w ould be d e c re a se d  from  33 to  
19 a s  shown in  T ab le  32.
In  A rea 15, th e  optimum number o f  E12 and E22 was e s t im a te d  a s  
fo u r  and f iv e  r e s p e c t iv e ly .  The optimum number o b ta in e d  from  th e  
b a s ic  s o lu t io n  in  t h i s  a r e a  i s  a b o u t th e  same a s  th e  c u r r e n t  number 
o f  e l e v a to r s .
In  A rea 14, th e r e  i s  a  c o n s id e ra b le  d i f f e r e n c e  in  th e  d i s t r i b u t i o n  
o f  e le v a to r  ty p e s  betw een  th e  m odel g e n e ra te d  l e a s t  c o s t  and th e  
c u r r e n t  m ark e t sy stem  a s  shown in  T ab le  3 2 . The b a s ic  s o lu t io n  
in d ic a te d  t h a t  o n ly  1 2  c o u n try  e le v a to r s  (e x c lu d in g  e x p o r t  e le v a to r s )  
a re  r e q u ire d  in  A rea 14 w hereas 34 c o u n try  e le v a to r s  a r e  now o p e ra t in g  
in  th e  a r e a .  The optimum number o f  each  e l e v a to r  ty p e  in  A rea 14 i s  
c o n s id e ra b ly  s m a l le r  th a n  now e x i s t s  e x c e p t f o r  E43. Only fo u r  o f  
E13 and one o f  E33 e n te r e d  th e  optimum s o lu t i o n .  E23 d id  n o t  e n te r  
in to  th e  b a s ic  s o lu t io n  a t  a l l .  The o p tim a l number f o r  E43 i s  two 
com pared to  th e  th r e e  c u r r e n t ly  in  e x i s t e n c e .
On th e  o th e r  h a n d , th e  b a s ic  s o lu t io n  in d ic a te s  t h a t  A rea 14 
needs th r e e  more o f  E53 ( la r g e  r i v e r  e l e v a t o r s ) .  The la r g e  d i f f e r e n c e
in  th e  number o f  e le v a to r s  betw een th e  o p tim a l and  th e  c u r r e n t  m arke t
1
sy stem  in  A rea 14 o c c u rre d  b ecau se  th e  o p tim a l number o f  e le v a to r s  
f o r  A rea 14 was d e r iv e d  on  th e  c o n d i t io n  t h a t  farm s s h ip  a b o u t 12 
m i l l io n  b u s h e ls  o f  soybeans d i r e c t l y  to  e x p o r t  e le v a to r s  and a b o u t
3 .2  m i l l io n  b u s h e ls  o f  fe e d  g ra in s  d i r e c t l y  to  fe e d  m i l l s .  A lso , 
how ever, m ost o f  th e  g r a in  i s  s to r e d  a t  E53 w hich h as  th e  lo w e st 
s to ra g e  c o s ts  among c o u n try  e l e v a t o r s .
The b a s ic  s o lu t io n  im p lie s  t h a t  i t  i s  b e n e f i c i a l  to  b u i ld  more
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s to ra g e  f a c i l i t i e s  a t  la rg e  c o u n try  e le v a to r s  r a t h e r  th a n  sm a ll 
c o u n try  e le v a to r s  in  o rd e r  to  a c h ie v e  th e  l e a s t  c o s t  m arke t s t r u c t u r e  
in  t h i s  r e g io n . T here i s  a l s o  re a so n  to  b e l ie v e  t h a t  more s to ra g e  
c a p a c i ty  i s  needed  a t  e x p o r t  e l e v a to r s  in  th e  s t a t e  b u t ,  b e ca u se  o f  
te c h n ic a l  c o n s t r a i n t s ,  th e  model was u n a b le  to  e s t a b l i s h  t h i s .  In  
t h i s  c o n n e c tio n , i t  sh o u ld  a l s o  be m entioned  t h a t  fe e d  m i l l s  o r  farm s 
in  A rea 14 m ust have a d eq u a te  s to r a g e  c a p a c i ty  f o r  m erch an d iz in g  a b o u t
3 .2  m i l l io n  b u s h e ls  o f  fe e d  g r a in s  from  farm s d i r e c t l y  to  fe e d  m i l l s  
b u t th e  e x a c t  amount o f  sp ace  needed  was n o t e s t a b l i s h e d  by th e  m odel.
In  summary, th e  b a s ic  s o lu t io n  in d ic a te d  th e  e x is te n c e  o f  to o  
many sm a ll c o u n try  e le v a to r s  in  A reas 12 and 14 , and  f u r t h e r  in d ic a te d  
th e  need  f o r  b u i ld in g  la r g e  c o u n try  e le v a to r s  (E41 and E53) in  p la c e  
o f  e x i s t i n g  sm a ll ones f o r  im proving  th e  m a rk e tin g  sy stem  in  L o u is ia n a .
»
B asic  S o lu t io n  f o r  Feed  P ro d u c tio n
The model as  o r i g i n a l l y  s p e c i f i e d  s e l e c t s  th e  l e a s t  c o s t  m ix tu re  
o f  fe e d  m i l l  ty p e s  r e g a r d le s s  o f  w hat k irid  o f  fe e d  i s  p roduced  by 
th o se  fe e d  m i l l s .  F o r exam ple, i f  an  in te g r a te d  p o u l t r y  fe e d  m i l l  h as  
a c o s t  a d v an tag e  in c lu d in g  a sse m b lin g  c o s ts  from  farm s com pared w ith  
o th e r  fe e d  m i l l  ty p e s ,  th e  p o u l t r y  fe e d  m i l l  w ould p roduce  a l l  th e  
fe e d s  r e q u ir e d  in  t h a t  r e g io n . In  t h i s  c a s e ,  o n ly  p o u l t r y  fe e d  w ould 
be p ro d u ced . T h e re fo re , i t  i s  re a so n a b le  to  r e s t r i c t  fe e d  m i l l s  to  
p roduce  a s p e c i f i e d  amount o f  p o u l t r y  f e e d .  Thus, an  a d d i t io n a l  
c o n s t r a i n t  row was added to  th e  o r i g i n a l  m a tr ix  so  t h a t  fe e d  m i l l s  
p roduced  th e  s p e c i f i e d  amount o f  p o u l t r y  fe e d  r e q u ire d  in  th e  re g io n .
In  o rd e r  to  e s t im a te  th e  demand f o r  p o u l t r y  f e e d ,  th e  p e rc e n ta g e
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o f  p o u l t r y  fe e d  demand to  t o t a l  fe e d  demand was f i r s t  e s t im a te d  from  
th e  d a ta  on r a t io n s  and numbers o f  v a r io u s  c la s s e s  o f  l i v e s t o c k .  Then, 
th e  p e rc e n ta g e  was a p p l ie d  to  th e  e s t im a te d  t o t a l  fe e d  demand in  each  
re g io n . The demand f o r  p o u l t r y  fe e d  in  N orth  L o u is ia n a  was e s t im a te d  
a s  197 ,000 to n s  w hich i s  a b o u t 46 p e rc e n t  o f  t o t a l  fe e d  demand i n  th e  
r e g io n .  In  South  L o u is ia n a , p o u l t r y  fe e d  demand a cc o u n ts  f o r  ab o u t 
26 p e rc e n t  (195 ,000  to n s )  o f  th e  t o t a l  fe e d  demand in  th e  r e g io n .
As shown in  T ab le  3 3 , th e  m odel g e h e rd te d  s o lu t io n  s p e c i f i e d  t h a t  
fe e d s  f o r  N orth  L o u is ia n a  be p roduced  a t  F42 and F22 in  A rea  15 and 
fe e d s  f o r  South  L o u is ia n a  be p roduced  a t  F23 in  A rea 14 , and  F24 and  
F34 in  A rea 13. No sm a ll s i z e  fe e d  m i l l  ty p e  ( F l l ,  F 12, F 13, o r  F14) 
e n te r e d  th e  b a s ic  s o lu t io n  b ecau se  o f  th e  c o s t  d is a d v a n ta g e .
In  A rea 15, F42 p ro duced  382 ,000  to n s  o f  fe e d  w hich i s  a b o u t 90
p e rc e n t  o f  t o t a l  fe e d  demand in  th e  re g io n . The rem a in d er was p roduced
by F22 (100% p o u l t r y  fe e d  m i l l ) .  F32 d id  n o t  e n t e r  th e  o p tim a l 
s o lu t io n  a lth o u g h  i t  h a s  s l i g h t l y  low er fe e d  m a n u fa c tu r in g  c o s t  th a n  
F22. The m ain re a so n  f o r  t h i s  i s  t h a t  F22 has a l o c a t io n a l  ad v an tag e  
compared w ith  F32. F32 i s  lo c a te d  n e a r  S h re v e p o rt w h ile  F22 i s  s i t u a t e d
h a lfw ay  betw een Lake P ro v id en ce  and S h re v e p o r t . T h e re fo re , F22 co u ld  
r e c e iv e  fe e d  g ra in s  a t  low er t r a n s p o r t  c o s t  from  E l l  o r  E41 in  A rea 12 
compared w ith  F32. T h is im p lie s  t h a t  fe e d  m i l l s  need  to  be c o n s tr u c te d  
n e a r  A rea 12 in  o r d e r  to  o b ta in  a lo c a t io n a l  ad v an tag e  i n  g e t t i n g  fe e d  
g r a in s  from  e le v a to r s  in  A rea 12.
In  A rea 14 , F23 p roduced  183 ,000 to n s  o f  f e e d .  I t  i s  i n t e r e s t i n g
to  n o te  t h a t  F23 d id  n o t r e c e iv e  any  c o rn  from  o u ts id e  th e  re g io n  b u t
re c e iv e d  o n ly  t h a t  volume o f  g r a in  sorghum  and o a ts  w hich  a r e  r e q u ire d
Table 33. Feed Production and Volume of Feed Grains Received by Each Type of Feed Mill in the
Basic Solution.
P e rc e n ta g e  o f P ro d u c tio n R e c e ip ts  o f  Feed G ra in s
R egion Sub- Feed M ill P o u l t ry  Feed o f  Feed G ra in No. o f  Feed M ills
re g io n Type P roduced  (1 ,0 0 0  to n s ) C om  Sorghum O ats O ptim al A c tu a l
— — 1 , 0 0 0  b u s h e ls ---------
N orth
L o u is ia n a  12 F l l 25 % p o u l t r y
(g e n e ra l  fe e d )
15 F12 25 % p o u l t r y
(g e n e ra l  fe e d )
F22 1 0 0  % p o u l t r y 44 669 188 166 2
F32 1 0 0  %  p o u l t r y
F42 40 %  p o u l t r y 382 5 ,7 6 9  1 ,6 2 7  1 ,0 0 7 2
S u b to ta l 426 6 ,4 3 8  1 ,815  1 ,123 4 19
S ou th
F13 25 % p o u l t r y -
(g e n e ra l  fe e d )
F23 1 0  % p o u l t r y 183 2 ,716 708 670 5
F14 25 % p o u l t r y -
(g e n e ra l  fe e d )
F24 1 0 0  % p o u l t r y 177 2 ,6 1 8 684 646 5
F34 0  % p o u l t r y 392 5 ,8 1 0 1 ,5 1 8 1 ,4 3 4 7
S u b to ta l 752 11 ,146 2 ,9 0 7 2 ,7 5 0 17 75
S ta t e  T o ta l  _________________________1 ,1 7 8  17 ,583  4 ,7 2 2  3 ,8 7 3 21 94
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to  p roduce  fe e d s  a lo n g  w ith  th e  c o rn  a v a i l a b le  f o r  fe e d  p ro d u c tio n  in  
A rea 14 . T his may be due to  th e  d i f f e r e n c e  i n  r a i l  r a t e s  in  r e c e iv in g  
fe e d  g ra in s  from  o u ts id e  th e  re g io n  betw een  fe e d  m i l l s  i n  A rea 14 and 
A rea 13. F23 h as  a co m p ara tiv e  d is a d v a n ta g e  in  g e t t i n g  fe e d  g ra in s
from  o u ts id e  th e  s t a t e  by r a i l  com pared w ith  fe e d  m i l l s  in  A rea 13.
F o r exam ple, th e  r a i l  r a t e  p e r  b u s h e l  o f  g r a in  betw een  C a iro  ( I l l i n o i s )  
and A le x a n d r ia  (Area 14) i s  a b o u t $0 ,313 w hich i s  a b o u t tw ice  th e  r a i l  
r a t e  betw een C a iro  and A m ite (A rea 1 3 ) .
In  A rea 13, a b o u t 69 p e rc e n t  o f  t o t a l  fe e d  demand (392 ,000  to n s )  
was p roduced  by th e  l a r g e s t  fe e d  m i l l  ty p e  (F 3 4 ). A t o t a l  o f  177 ,000 
to n s  o f  p o u l tr y  fe e d  was p ro d u ced  by F24. Based on th e  to n s  o f  fe e d  
p roduced  a n n u a lly  by each  ty p e  o f  fe e d  m i l l ,  th e  number o f  f e e d  m i l l s  
by ty p e  re q u ir e d  in  each  a r e a  may be c a lc u la te d  a s  shown in  T ab le  33.
In  A rea 15, two o f  F42 and one o r  two o f  F22 fe e d  m i l l s  can  p roduce  
a l l  th e  fe e d  re q u ire d  in  N orth  L o u is ia n a .
In  A rea 14, f iv e  o f  F23 fe e d  m i l l s  a r e  needed  to  p ro d u ce  183,000 
to n s  o f  th e  fe e d  g e n e ra te d  in  th e  b a s ic  s o lu t io n .  The amount o f  fe e d  
p roduced  by F23 may n o t  be s u f f i c i e n t  f o r  A rea 14 b u t  th e  a r e a  can  g e t  
an  a d d i t io n a l  su p p ly  o f  fe e d s  from  A rea  13 s in c e  a  s u rp lu s  o f  fe e d  was 
p roduced  in  A rea 13.
In  A rea 13 , f iv e  o f  F24 and sev en  o f  F34 ty p e  m i l l s  a r e  more th a n  
enough to  su p p ly  feed s  f o r  A rea 13.
The l e a s t  c o s t  s o lu t io n  in d ic a te d  th e  e x is te n c e  o f  to o  many sm a ll 
s c a le  fe e d  m i l l s  in  L o u is ia n a . As shown i n  T ab le  3 3 , fo u r  la r g e  s c a le  
fe e d  m i l l s  e n te r e d  th e  o p tim a l s o lu t io n  in  N orth  L o u is ia n a  w hereas 19 
fe e d  m i l l s  a r e  now o p e ra t in g  in  t h i s  r e g io n . In  South  L o u is ia n a , a
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t o t a l  o f  17 la r g e  s c a le  fe e d  m i l l s  e n te r e d  th e  o p tim a l s o lu t io n  w h ile  
a b o u t 75 fe e d  m i l l s  a r e  now o p e r a t in g  In  t h i s  r e g io n .
B asic  S o lu t io n  f o r  th e  Movement o f  G ra in  by Mode o f  T r a n s p o r ta t io n
As shown in  T ab le  34 , th e  b a s ic  s o lu t io n  in d ic a te d  t h a t  t ru c k in g  
i s  th e  m ost im p o r ta n t mode o f  t r a n s p o r t a t i o n ,  a c c o u n tin g  f o r  a b o u t 43 
p e rc e n t  o f  t o t a l  g r a in  movement in  N orth  L o u is ia n a . About 24 m i l l io n  
b u s h e ls  o f  g ra in s  w ere moved by t r u c k  in  t h i s  r e g io n . W ater t r a n s p o r t  
i s  a lm o s t e q u a l ly  a s  im p o r ta n t a  means o f  t r a n s p o r t a t i o n  i n  t h i s  r e g io n , 
how ever, a c c o u n tin g  f o r  a b o u t 39 p e rc e n t  o f  th e  t o t a l  g r a in  movement.
In  N orth  L o u is ia n a , a b o u t 80 p e rc e n t  o f  th e  t o t a l  g r a in  movement 
by w a te r  i s  a cco u n ted  f o r  by th e  sh ipm en t o f  soybeans to  e x p o r t  
e l e v a to r s .  R a il i s  th e  l e a s t  im p o r ta n t means o f  t r a n s p o r t a t i o n  in  
t h i s  re g io n , a c c o u n tin g  f o r  o n ly  18 p e rc e n t  o f  t o t a l  movements (ab o u t 
1 0  m i l l io n  b u s h e ls ) .
In  South  L o u is ia n a , t r u c k  i s  a l s o  th e  m ost im p o r ta n t mode o f  t r a n s ­
p o r t a t i o n ,  a c c o u n tin g  f o r  60 p e rc e n t  o f  t o t a l  g r a in  m ovements. The 
n e x t most im p o r ta n t mode o f  t r a n s p o r t a t i o n ' i s  r a i l  by w hich a b o u t 30 
p e rc e n t  o f  t o t a l  g r a in s  w ere moved. Ih e  movement o f  g r a in  by w a te r  
a cco u n ted  f o r  o n ly  1 0  p e rc e n t  o f  th e  t o t a l  g r a in  movement in  t h i s  r e g io n .
The movement o f  g r a in  by mode o f  t r a n s p o r t a t i o n  f o r  th e  s t a t e  was 
a l s o  ta b u la te d  from  th e  su rv e y  d a ta  ( r e f e r  to  T ab les  6  and  7) f o r  
co m p aris io n  w ith  th e  model g e n e ra te d  s o lu t io n .  T h is  in d ic a te s  how 
c u r r e n t  m arke t s t r u c t u r e  d e v ia te s  from  th e  model g e n e ra te d  l e a s t  c o s t  
sy stem  in  term s o f  u t i l i z a t i o n  o f  t r a n s p o r t a t i o n  f a c i l i t i e s .
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Table 34. Movement of Grain by Mode of Transportation.
Mode
B a s ic  S o lu t io n a /
1972 Survey 
R e su lts  E'
Worth 
L o u is  ian a
S ou th
L o u is ia n a S ta te
Volume 7. Volume % Volume % Volume 7.
T ruck 23 ,711 4 2 .6 28 ,697  6 0 .8 5 2 ,408 5 0 .9 89 ,887 6 3 .6
R a il 10,162 18 .2 13,928 2 9 .5 24 ,090 2 3 .4 18,481 13 .1
W ater 21,881 39 .2 4 ,5 7 8  9 .7 26,459 2 5 .7 33 ,018 2 3 .4
T o ta l 5 5 ,754 1 0 0 . 0 47 ,203  100 .0 102,957 1 0 0 . 0 141,386 1 0 0 . 0
a /  T o ta l volume o f  g r a in  re c e iv e d  and sh ip p e d  by a l l  ty p e s  o f  
e le v a to r s  and fe e d  m i l l s  e x c lu d in g  th e  volum e o f  e x p o r t  by e x p o r t  
e le v a to r s  in  th e  b a s ic  s o lu t io n .
b /  Summarized from  t e x t  T ab les  6  and 7 . Volume o f  g r a in  h a n d le d  
by a l l  g r a in  h a n d lin g  f irm s  e x c lu d in g  e x p o r t  e l e v a to r s  i n  L o u is ia n a .
As shown in  T ab le  34 , a t o t a l  o f  141 m i l l i o n  b u sh e ls  o f  g r a in  w ere 
moved a c c o rd in g  to  th e  1972 su rv ey  d a ta  w h ile  o n ly  a b o u t 103 m i l l io n  
b u s h e ls  o f  g r a in s  w ere moved i n  th e  o p tim a l s o lu t io n .  The t o t a l  g r a in  
movement e s t im a te d  from  th e  su rv ey  d a ta  i s  a b o u t 40 m i l l io n  b u sh e ls  
l a r g e r  th an  t h a t  o b ta in e d  from  th e  model g e n e ra te d  s o lu t i o n .  A m ajo r 
so u rc e  o f  t h i s  d i f f e r e n c e  i s  i n  th e  volume o f  g r a in  movements due to  
i n t e r f i r m  t r a n s f e r  o f  g ra in s  w i th in  SM 42 a r e a s  o f  L o u is ia n a . A cco rd in g  
to  th e  r e s u l t s  o f  th e  1972 su rv e y , L o u is ia n a  g r a in  h a n d lin g  f i r m s ,  
e x c lu d in g  e x p o r t  e l e v a t o r s ,  re c e iv e d  o r  sh ip p e d  a b o u t 25 m i l l i o n  b u s h e ls  
o f  g r a in  from  o r  to  o th e r  f irm s  w i th in  SM 42 a r e a s  o f  L o u is ia n a  w hereas 
o n ly  670,000 b u s h e ls  o f  i n t e r f i r m  t r a n s f e r  o f  g r a in s  w ere o b se rv ed  in
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th e  o p tim a l s o lu t io n .  T his im p lie s  th e  p o s s i b i l i t y  o f  re d u c in g  m arke t 
c o s t  c o n s id e ra b ly  by s h ip p in g  g r a in s  d i r e c t l y  to  th e  p la c e  w here 
needed  r a t h e r  th a n  go ing  th ro u g h  in te rm e d ia te  f a c i l i t i e s .
As shown in  T able 34 , th e r e  i s  a tendency  f o r  more r a i l  and l e s s  
t ru c k  f a c i l i t i e s  to  be u t i l i z e d  in  th e  model g e n e ra te d  s o lu t io n  
compared w ith  th e  c u r r e n t  sy stem  a s  f a r  a s  p e rc e n ta g e  o f  g r a in  movement 
by mode o f  t r a n s p o r t a t i o n  i s  c o n ce rn ed .
E f f e c ts  o f  Changes i n  Some P a ram e te rs  o f  th e  Model
A p a ra m e tr ic  program m ing m ethod was A p p lied  to  d e te rm in e  th e  
e f f e c t s  o f  c e r t a i n  changes i n  p a ra m e te rs  o f  th e  m odel. In  o th e r  w o rd s , 
some p a ra m e te rs  o f  th e  model w ere a l t e r e d  in  o rd e r  to  m easure  th e  im pact 
o f  such  changes on th e  g r a in  m a rk e tin g  system  and to  exam ine th e  
s t a b i l i t y  o f  th e  o p tim a l s o lu t io n  to  such  s t im u l i .  R esponses to  th e  
fo llo w in g  s t im u l i  w ere exam ined in  t h i s  s tu d y :
1 . 2 0  p e rc e n t  in c re a s e  i n  p ro d u c tio n .
2 . 2 0  p e rc e n t  in c re a s e  i n  fe e d  demand (farm  fe e d  demand and
fe e d  m i l l  dem and).
3 . 10 p e rc e n t  in c re a s e  in  r a i l  r a t e s .
4 . 30 p e rc e n t in c re a s e  in  r a i l  r a t e s .
5 . 50 p e rc e n t  in c re a s e  in  w a te r  r a t e s .
6 . 1 0 0  p e rc e n t  in c re a s e  in  w a te r  r a t e s .
The r e s u l t s  o f  th e  above v a r i a t i o n s  a r e  p re s e n te d  a lo n g  w ith  th e  
b a s ic  s o lu t io n  f o r  co m parison . T ab les  35 th rough  42 show th e  volume 
o f  g r a in  sh ipm ents and mode o f  t r a n s p o r t a t i o n  f o r  th e  b a s ic  s o lu t io n  
and th e  6  v a r i a t io n s  o f  th e  l i n e a r  program m ing m odel. The r e s u l t s  f o r
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th e  v a r i a t i o n s  a re  e x p re s se d  a s  th e  am ount o f  change from  th e  b a s ic  
s o lu t io n .
Volume o f  G ra in  Shipm ent and Mode o f  T ra n s p o r t  by O r ig in  
and D e s t in a t io n  i n  N orth  L o u is ia n a
As shown in  th e  T ab les  3 5 , 3 6 , 3 7 , arid 3 8 , a l l  f irm s  a c t i v e  in  
th e  b a s ic  s o lu t io n  rem ained  a c t iv e  i n  a l l  v a r i a t i o n s  e x c e p t in  th e  c a se  
o f  w a te r  r a t e  in c r e a s e  i n  N o rth  L o u is ia n a . When th e  w a te r  r a t e  was 
in c re a s e d  by 100 p e r c e n t ,  F22 was d ropped  from  th e  o p tim a l s o lu t io n .
Farm m ark e tin g  p a t t e r n s  w ere a l s o  e s s e n t i a l l y  unchanged in  a l l  
v a r i a t i o n s  a lth o u g h  th e  volum es o f  g r a in  sh ip p e d  to  f irm s  w ere changed 
s l i g h t l y  in  some c a s e s .  When p ro d u c tio n  was in c re a s e d  by 20 p e r c e n t ,  
th e  volume o f  fe e d  g ra in s  m ark e ted  to  each f irm  in c re a s e d  g e n e r a l ly  
a lth o u g h  i t  was d e c re a se d  in  some c a se s  an  shown in  T a b le s  3 5 , 3 6 , 37 , 
and  38 . However, th e  change in  volume o f  fe e d  g r a in s  m ark e ted  was 
sm a ll b ecau se  o f  low b a se  p ro d u c tio n  o f  fe e d  g ra in s  in  th e  r e g io n .
F o r  exam ple, c o m  p ro d u c tio n  in c re a s e d  by o n ly  192,000 b u s h e ls .  
S im i la r ly ,  th e  t o t a l  volum es o f  g r a in  sorghum  an d  o a ts  m ark e ted  w ere 
in c re a s e d  by o n ly  305 ,000  b u s h e ls  and  143 ,000  b u s h e ls ,  r e s p e c t iv e ly ,  
in  t h i s  r e g io n .
L ik ew ise , th e  20 p e rc e n t  in c r e a s e  in  th e  p ro d u c tio n  o f  fe e d  g ra in s  
d id  n o t  in c r e a s e  s i g n i f i c a n t l y  th e  t o t a l  volume o f  g r a in s  m ark e ted  from  
fa rm s . The in c r e a s e  in  p ro d u c tio n  d e c re a se d  th e  im p o rt o f  c o m  by o n ly
192 ,000  b u s h e ls ,  g r a in  sorghum  by a b o u t 91 ,000  b u s h e ls  and  o a ts  by 
a b o u t 171 ,000  b u s h e ls ,  r e s p e c t iv e ly .
A 20 p e rc e n t  in c r e a s e  in  soybean p ro d u c tio n  am ounts to  3 .9  m i l l i o n  
b u s h e ls  in  N orth  L o u is ia n a . In  t h i s  c a s e ,  a l l  e le v a to r s  a c t i v e  in
Table 35. Changes In Volume o f  Com Shipments and Mode of Transport by Origins and D estinations for the
Basic Solution  and S ix  V ariations o f  the Linear Programming Model in  North Louisiana.iJ/
Production Feed Demand Rail Rate Rail Rate Water Rate Water Rate
Origin Destination Basic Increase Increase Increase Increase Increase Increase
Solution of 20 7. of 20 7, of 10 7. of 30 7, of 50 7, of 100 7,
Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode
h i m h o  7  a . . .
Inventory 1 Farm 1 131 0 0 0 0 0 0ft Ell 919 0 0 0 0 0 -34
II E31 34
Inventory 2 Farm 2 150 0 0 0 0 0 0
n E12 6 0 0 0 0 0 0
Farm 1 Ell 255 T 89 T -31 T 0 T 0 T 0 T 0 T
Farm 2 E22 1 1 T 0 T 0 T 0 T 0 T 0 T 0 T
i t F42 58 T 103 T -51 T 0 T 0 T 0 T 0 T
Cairo E41 3,515 W 0 T 186 W 216 W 5,298 W -859 W -1,082 W
Cairo F42 5,298 R -192 R 1,265 R -216 R -5,298 it 859 R 1,082 R
Ell Texas 762 R 0 R 0 R -216 R -762 * 0 R 0 R
151 i i 216 T 762 TN. Mississippi 189 T 378 T
E41 i i 798 T 0 T 0 T 0 T 0 T -189 T -378 T
Ell F22 384 T 223 T
E41 F22 669 T 0 T 86 T 0 T -384 T -669 * •669 *
E31 E12 34 T
E41 E12 351 T 0 T 101 T 0 T 0 T 0 T -34 T
Ell F42 412 R 89 R -31 R 216 R 378 R -412 * -412 *
E41 F42 4,920 T
Farm 1 Inventory 1 168 0 0 0 0 0 0
E41 t i 1,696 0 . 0 0 0 0 0
Farm 2 Inventory 2 193 0 0 0 0 0 0
E22 ■i 1 1 0 0 0 0 0 0
af Letters on column "Mode" 
* : No shipment).
represent mode of transportation (T : Truck., R : Rail, W : Water,
Table 36. Changes in Volume of Grain Sorghum Shipments and Mode of Transport by Origins and Destinations for
for the Basic Solution and Six Variations of the Linear Programming Model in North Louisiana.
O rig in D e s t in a t io n B a s ic
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  %
Feed Demand 
In c re a s e  
o f  2 0  %
R a i l  R ate  
In c re a s e  
o f  1 0  %
R a i l  R ate 
In c re a s e  
o f  30 %
W ater R ate  
In c re a s e  
o f  50 %
W ater R ate  
In c re a s e  
o f  1 0 0  %
V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode
In v e n to ry 1 Farm 1 97 0 0 0 0 0 0
II E l l 160 -24 -45 0 0 0 0
II E41 24 45 0 0 0 0
In v e n to ry 2 Farm 2 85 0 0 0 0 0 0
Farm 1 E l l 242 T -26 T 17 T 0 T 0 T 0 T 0 T
f l E21 213 T
II E41 334 T -2 4 T -24 T 0 T 0 T 0 T 0 T
Farm 2 F42 393 T 142 T - 1 1 T 0 T 0 T 0 T 0 T
Texas F22 61 R 0 R 45 R 0 R 0 R -61 * -61 *fl F42 1 ,180 R -91 R 354 R 0 R 0 R 61 R 61 R
E l l N. M is s i s s ip p i  218 T 0 T 0 T 0 T 0 T 0 T 0 T '
E l l F22 128 T 0 T - 2 0 T 0 T 0 T -65 T -128 *
E l l F42 56 R -50 R - 8 R 0 R 0 R 65 R 128 R
E41 E12 24 T 0 T 2 1 T 0 T 0 T 0 T 0 T
E12 Farm 2 24 T 0 T 2 1 T 0 T 0 T 0 T 0 T
Farm 1 In v e n to ry  1 302 0 0 0 0 0 0
E41 i i 310 0 0 0 0 0 0
Farm 2 In v e n to ry  2 264 0 0 0 0 0 0
a /  L e t t e r s  on  colum n "Mode11 r e p r e s e n t  mode o f  t r a n s p o r t a t i o n  (T : T ru ck , R : R a i l ,  W : W ater, 
*  : No sh ip m e n t) .
Table 37. Changes in Volume of Soybean Shipments and Mode of Transport by Origins and Destinations for
Basic Solution and Six Variations of the Linear Programming Model in North Louisiana.!*/
O rig in D e s t in a t io n B asicS o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  7.
Feed Demand 
In c re a s e  
o f  20 7o
R a i l  R ate  
I n c re a s e  
o f  1 0  7.
R a i l  R ate  
In c re a s e  
o f  30 7o
W ater R ate  
In c re a s e  
o f  50 7o
W ater R ate  
In c re a s e  
o f  1 0 0  %
V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode
—1 , 0 0 0  b u s h e ls —
In v e n to ry 1 Farm 1 1 ,496 0 0 0 0 0 0
i i E31 1 ,269 115 0 0 0 0 0
i i E41 6,703 -115 0 0 0 0 0
In v e n to ry 2 Farm 2 128 0 0 0 0 0 0
fl E22 193 0 0 0 0 0 0
Farm 1 E l l 453 T -24 T -9 T -216 T -343 T 67 T 159 T
11 E21 2 ,4 0 0 T 2 ,7 2 9 T - 1 2 T 216 T 343 T -67 T -159 T
IV E31 11,951 T 0 T 0 T 0 T 0 T 0 T 0 T
II E41 1 ,552 T 906 T 2 1 T 0 T 0 T 0 T 0 T
Farm 2 E22 1 ,376 T 304 T 0 T 0 T 0 T 0 T 0 T
A rea  14 E41 1 , 0 2 1 T - 1 , 0 2 1 * 0 T 0 T 0 T 0 T T
E31 A rea 40 1 3 ,220 W 115 W 0 W 0 W 0 W 0 W 0 W
E41 II 4 ,5 9 4 W -115 W 0 W 0 W 0 W 0 W 0 W
£ 2 2 II 1 ,386 R 0 R 0 R 0 R 0 R 0 R 0 R
Farm 1 In v e n to ry  1 2 ,3 6 6 0 0 0 0 0 0
E l l i i 453 -25 -9 -216 -343 67 159
E2 1 i i 2 ,4 0 0 3 ,7 5 0 - 1 2 216 343 -67 -159
E41 i t 4 ,6 8 2 -115 2 1 0 0 0 0
Farm 2 In v e n to ry  2 2 0 2 0 0 0 0 0 0
E22 i i 183 304 0 0 0 0 0
a/ Letters on column "Mode" represent, mode of transportation (T : Truck, R : Rail, W : Water,
* : No shipment).
Table 38. Changes in  Volume o f Oat Shipments and Mode o f Transport by Origins and D estinations for the
Basic Solution  and S ix  Variations o f the Linear Programming Model in  North Louisiana.—
Origin Destination Basic
Solution
Production 
Increase 
of 20 %
Feed Demand 
Increase 
of 20 7,
Rail Rate 
Increase 
of 10 %
Rail Rate 
Increase 
of 30 7,
Water Rate 
Increase 
of 50 7.
Water Rate 
Increase 
of 100 7=
Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode
— 1,000 bushels--
Inventory 1 Farm 1 116 0 0 0 0 0 0
Inventory 2 Farm 2 42 0 0 0 0 0 0
Farm 1 Ell 457 T 126 X -19 T 0 ny 0 T -12 T -91 T
H E21 12 T
II E31 23 T
f l E41 68 T
Farm 2 E22 12 T'
F42 5 T
Cairo E41 552 W -41 W 80 W 0 w 550 W -305 W -424 W
ii F42 550 R -130 R . 226 R 0 R -550 * 305 R 424 R
Ell N. Mississippi 189 T 217
E41 n 261 T 0 T 0 T 0 T 0 T -189 T -217 T
Ell F22 94 T 39 T
E41 F22 116. T 0 T 15 T 0 -  T -94 T -116 * -116 *
Ell F42 457 R 126 R -19 i 0 R -95 R -228 R -308 R
E41 F42 645 T
E31 E12 11 T
E41 E12 124 T -29 T 65 T 0 T 0 T 0 T -11 T
E31 E22 12 T
E41 E22 12 T -12 * 0 T 0 T 0 T 0 T -12 *
E12 Farm 2 124 T -29 T 65 T 0 T 0 T 0 I 0 T
Farm 1 Inventory 1 193 0 0 0 0 0 0
E41 i t 39 0 0 0 0 0 0
Farm 2 Inventory 2 70 0 0 0 0 0 0
E22 i i 12 0 0 0 0 0 0
a /  L etters on column "Mode" represent mode o f  transportation (T : Truck, R : R a il, W : Water,
* : Ho shipment).
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th e  b a s ic  s o lu t io n  e x c e p t E31 and E l l  r e c e iv e d  more soybeans from  
fa rm s . About 70 p e rc e n t  o f  th e  in c re a s e  in  soybean p ro d u c tio n  (ab o u t
2 .7  m i l l i o n  b u s h e ls )  was m arke ted  to  E21 a t  w hich th e  sum o f  assem bly  
c o s t  from  farm s and s to ra g e  c o s t  a t  t h a t  e l e v a to r  i s  th e  lo w e s t among 
c o u n try  e le v a to r s  i n  th e  r e g io n . E41 a ls o  in c re a s e d  in  r e c e ip t s  o f  
soybeans from  farm s by a b o u t one m i l l io n  b u s h e ls . On th e  o th e r  han d , 
no soybeans w ere r e c e iv e d  by E41 from  o u ts id e  th e  re g io n  as  p ro d u c tio n  
was in c re a s e d  s in c e  lo c a l  p ro d u c tio n  was th e n  s u f f i c i e n t  to  m eet 
r e g io n a l  demand. No o th e r  s i g n i f i c a n t  change o c c u rre d  in  t h i s  c a se  
a s  shown in  T ab le  37.
i
When fe e d  demand was in c re a s e d  by 20 p e r c e n t ,  th e  volume o f  fe e d  
g r a in s  m arketed  to  each  ty p e  o f  f irm  was d e c re a se d  g e n e r a l ly  due to  
th e  in c r e a s e  in  farm  feed  demand. The d e c re a se  w as, how ever, v e ry  s m a ll ,  
ra n g in g  from  11 ,000  b u sh e ls  to  5 1 ,0 0 0  b u sh e ls  a s  shown in  th e  above 
t a b l e s .  On th e  o th e r  h an d , th e  im p o rt o f  fe e d  g ra in s  was in c re a s e d  
c o n s id e ra b ly  due to  th e  r e l a t i v e l y  la r g e  volume o f  fe e d  m i l l  demand.
In  t h i s  c a s e ,  N o rth  L o u is ia n a  im p o rted  some 2 .2  m i l l io n  a d d i t io n a l  
b u s h e ls  o f  fe e d  g r a in  w hich c o n s is te d  o f  a b o u t 1 .5  m i l l io n  b u s h e ls  o f  
c o m , a b o u t 4 0 0 ,0 0 0  b u sh e ls  o f  g r a in  sorghum  and ab o u t 300 ,000  b u s h e ls  
o f  o a t s .  A bout 8 6  p e rc e n t  o f  th e  im p o rt in  t h i s  re g io n  was made by 
th e  l a r g e s t  fe e d  m i l l  (F 4 2 ). No s i g n i f i c a n t  change o c c u r re d  in  th e  
soybean  s e c to r  in  t h i s  c a s e .
An in c re a s e  in  r a i l  r a t e s  o f  10 p e rc e n t  r e s u l t e d  in  no s i g n i f i c a n t  
change from  th e  b a s ic  s o lu t io n  a s  shown in  T ab les  35 th ro u g h  38 .
However, when r a i l  r a t e s  in c re a s e d  by 30 p e r c e n t ,  some changes in  g r a in  
flow  p a t t e r n s  o c c u r re d .  As shown i n  T ab le  3 5 , E41 im p o rted  by w a te r  
a l l  th e  c o rn  (ab o u t 8 . 8  m i l l io n  b u s h e ls )  r e q u ir e d  in  th e  re g io n  and
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th e n  sh ip p ed  ab o u t 4 .9  m i l l i o n  b u s h e ls  o f  c o m  to  F42 by t r u c k .  In  
o th e r  w ords, F42 d id  n o t r e c e iv e  an y  c o m  d i r e c t l y  from  o u ts id e  th e  
s t a t e  b u t r a th e r  re c e iv e d  c o m  v ia  c o u n try  e le v a to r s  (E41) in  A rea  12 .
I
S im i la r ly ,  E41 re c e iv e d  a l l  th e  o a t s  r e q u ir e d  in  th e  re g io n  from  
I l l i n o i s  by w a te r  and  th e n  sh ip p ed  a b o u t 650 ,000  b u s h e ls  o f  o a ts  to  
F42 by t r u c k .  The sh ipm ent o f  c o m  to  T ex as , w hich was done by r a i l ,  
i n  th e  b a s ic  s o lu t io n ,  was re p la c e d  by t r u c k  sh ip m en ts  by E41 a s  shown 
in  T ab le  35 .
In c re a s e s  in  w a te r  t r a n s p o r t a t i o n  r a t e s  d e c re a se d  th e  im p o rt o f  
fe e d  g ra in s  by w a te r  a s  was e x p e c te d . However, th e  d e c re a s e  i n  im p o rt 
was s m a ll . When th e  w a te r  r a t e  was in c re a s e d  by 50 p e r c e n t ,  th e  im p o rt 
o f  c o m  by E41 (w a te r  r e c e i p t )  was d e c re a se d  by o n ly  a b o u t 900,000 
b u s h e ls  and th e  im p o rt o f  c o m  by F42 ( r a i l  r e c e i p t s )  was in c re a s e d  
by th e  same amount s in c e  re g io n a l  demand rem ained  c o n s ta n t .  S im i la r ly ,  
th e  im p o rt o f  o a ts  by E41 was a l s o  d e c re a se d  by a b o u t 300 ,000  b u s h e ls .
C o n se q u e n tly , th e  sh ipm en t o f  fe e d  g r a in s  (c o m  and o a t s )  by E41 was
d e c re a se d  due to  th e  d e c re a se  in  im p o rts  by t h i s  e l e v a to r  ty p e .
When w a te r  r a t e s  in c re a s e d  by 100 p e r c e n t ,  th e  im p o rt o f  c o rn  and 
o a t s  by w a te r  was f u r t h e r  d e c re a se d  o v e r  th e  c a se  o f  a  50 p e rc e n t  
in c r e a s e  in  th e  w a te r  r a t e .  However, th e  d e c re a se  was v e ry  sm a ll a s  
shown in  T ab les  35 and 38 . T h e re fo re , a  change in  th e  w a te r  r a t e  o f  
l e s s  th an  1 0 0  p e rc e n t  d id  n o t  a f f e c t  s i g n i f i c a n t l y  th e  volume o f  g r a in  
sh ip m en ts  by w a te r  in  t h i s  r e g io n . In  th e  c a se  o f  a  100 p e rc e n t  in c re a s e
in  th e  w a te r  r a t e ,  F22 was d ropped from  th e  o p tim a l s o lu t io n  and a l l
th e  fe e d  re q u ire d  i n  th e  r e g io n  was p roduced  by F42 a lo n e .  T h is was 
b ecau se  F22 l o s t  i t s  l o c a t io n a l  a d v an tag e  o f  r e c e iv in g  fe e d  g ra in s
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im p o rted  by r i v e r  e le v a to r s  (E41) in  A rea 12 due to  th e  r i s e  i n  w a te r  
r a t e s .
Volume o f  G ra in  Shipm ent and  Mode o f  T ra n s p o r t  by O r ig in  
and D e s t in a t io n  in  South  L o u is ia n a
As shown in  T ab les  39 , 4 0 , 4 1 , and 42 , farm  m a rk e tin g  p a t t e r n s  
f o r  S ou th  L o u is ia n a  w ere l i k e  t h a t  in  N orth  L o u is ia n a , i n  re sp o n se  to  
th e  s i x  s t im u l i  p r e v io u s ly  d e s c r ib e d . The 20 p e rc e n t  in c re a s e  i n  th e  
p ro d u c tio n  o f  fe e d  g ra in s  (c o rn  and g r a in  sorghum ) in c re a s e d  th e  volume 
m arke ted  from  fa rm s . Most o f  th e  in c r e a s e  in  th e  p ro d u c tio n  o f  fe e d  
g r a in s ,  e x c e p t o a t s ,  w ere m ark e ted  to  fe e d  m i l l s  (F23 and  F24) i n  t h i s  
r e g io n . The volume o f  c o m  m arke ted  to  F23 was in c re a s e d  by 810 ,000  
b u s h e ls  and t h a t  o f  g r a in  sorghum  was in c re a s e d  by 2 1 2 , 0 0 0  b u sh e ls  
r e s p e c t iv e ly .  In  th e  c a se  o f  o a t s ,  farm s i n  A reas 14 and 13 red u ced  
s l i g h t l y  th e  r e c e ip t  o f  o a ts  from  E41 and E63, r e s p e c t iv e ly ,  due to  
th e  in c r e a s e  in  p ro d u c tio n .
On th e  o th e r  h an d , th e  in c r e a s e  in  p ro d u c tio n  d e c re a se d  th e  
im p o rt o f  feed  g r a in s .  As shown i n  T ab les  39 and 4 0 , th e  im p o rt o f  
c o m  was d e c re a se d  by a b o u t 1  m i l l io n  b u s h e ls  in  t h i s  re g io n  and t h a t  
o f  g r a in  sorghum  by a b o u t 0 .3  m i l l io n  b u s h e ls  due to  th e  in c r e a s e  in  
p ro d u c tio n . As was th e  c ase  in  N orth  L o u is ia n a , a  20 p e rc e n t  in c r e a s e  
in  th e  p ro d u c tio n  o f  fe e d  g ra in s  d id  n o t  change s i g n i f i c a n t l y  t o t a l  
volume m arke ted  from  fa rm s.
A 20 p e rc e n t  in c re a s e  in  soybean p ro d u c tio n  in  t h i s  re g io n  was 
a s s o c ia te d  w ith  an in c re a s e  o f  a b o u t 4 .2  m i l l i o n  b u s h e ls  o f  soybeans 
m arke ted  from  fa rm s . As shown in  T ab le  4 1 , m ost o f  th e  in c re a s e  in
Table 39. Changes in Volume of Corn Shipments and Mode of Transport by Origins and Destinations for the
Basic Solution and Six Variations of the Linear Programming Model in South Louisiana.*/
P ro d u c tio n Feed Demand R a il R ate  R a i l R ate W ater B ate W ater R ate
O r ig in D e s t in a t io n B asic In c re a s e In c re a s e In c re a s e in c re a s e In c re a s e In c re a s eS o lu t io n o f  2 0  % o f  2 0  % o f  1 0  % o f  30 % o f  50 % o f  1 0 0  %
V ol. Mode V ol. Mode V ol. Mode V ol. Mode V o l. Mode V ol. Mode V ol. Mode
In v e n to ry  3 Farm 3 1 ,183 0 0 0 0 0 0
If E53 183 0 -42 43 43 -183 -183
fl E63 43 0 42 -43 -43 183 183
In v e n to ry  4 Farm 4 168 0 0 0 0 0 0
Farm 3 E33 26 T
If E53 233 T 0 T 42 T -43 T -233 * 183 T 157 T
II E63 169 T 169 T
II F23 2 ,7 1 6 T 810 T -194 T 43 T 233 T -352 T -352 T
Farm 4 F24 81 T 115 T -56 T 0 T 0 T 0 T 0 T
C a iro E63 352 W 0  w 70 W 43 W 6 ,8 9 4 W -352 * -352 *
it F24 2 ,5 3 7 R -196 R 698 R -4 R -2 ,5 3 7 * 34 R 34 R
i i F34 5 ,8 1 0 R -729 R 1 ,7 9 0  R -39 R -4 ,3 5 7 R 318 R 318 R
E63 F24 2 ,5 1 4 T
E63 F34 4 ,1 4 7 T
E63 Farm 4 395 T 0 T 0 T 0 T 0 T 0 T 0 T
Farm 3 In v e n to ry  3 1 ,522 0 0 0 0 0 0
E33 i i 26
E53 II 416 0 0 0 -190 0 -26
E63 II 190
Farm 4 In v e n to ry  4 216 0 0 0 0 0 0
a /  L e t t e r s  on  column "Mode" 
*  : No sh ip m e n t) .
r e p r e s e n t  mode o f  t r a n s p o r t a t i o n  (t  : T ruck , R : R a i l ,  W : W ater,
Table 40. Changes in  Volume o f Grain Sorghim Shipments and Mode o f  Transport by Origins and D estinations
for  the Basic Solution and S ix  V ariations o f  the Linear Programing Model in  South Louisiana. ®/
Origin Destination BasicSolution
Production 
Increase 
of 20 Z
Feed Demand 
Increase 
of 20 Z
Rail Rate 
increase 
of 1 0  Z
Rail Rate 
Increase 
of 30 Z
Water Rate 
Increase 
of 50 Z
Water Rate 
Increase 
of 1 0 0  Z
Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode Vol. Mode
bushels—
Inventory 3 Farm 3 183 0 0 0 0 0 0
II E13 103 15 -4 15 15 99 99
II E33 26
II E43 4
II E53 125 -15 0 -15 -15 -99 -125
Inventory 4 Farm 4 16 0 0 0 0 0 0
Farm 3 E13 183 T -15 T -15 T -15 T -15 I 85 T 175 T
i i E43 175 T 0 T -4 T 0 T 0 T -175 * -175 *
i i E53 1 2 2 T 1 1 0 T 15 T 4 T -46 T 138 T 48 T
t i F23 533 T 2 1 2 T -24 T 1 0 T 161 T -48 T -48 T
Farm 4 F24 27 T 27 T - 1 2 T 0 T 0 T 0 T 0 T
Texas E33 2 2 1 R 0 R 19 R 0
*
R 0 R 0 R 0 R
t i E63 2,597 R -333 R 655 R 0 R 0 R 45 R 45 R
i t F23 176 R 0 R -26 R 0 R 0 R -44 R -44 R
E13 Area 15 - 286 R 0 R " -19 R 0 R 0 R 9 R.. 49 R
E33 Area 15 2 2 1 R 0 'R 19 R 0 R 0 R -9 R -49 R
E13 Texas 225 R
E33 I t 75 R
E43 II 175 W 0 W 0 W 0 W 0 W 0 W -175 *
E53 II 125 W 0 W 0 V 0 . W 0 w -9 W -125 *
E63 F24 657 T -48 T 179 T 0 T -6 T 9 T 9 T
E63 F34 1,518 T -191 T 466 T 0 T -56 T 83 T 83 T
E63 Farm 4 1 0 1 T - 1 0 1 * 24 T 0 T 0 T 0 T 0 T
Farm 3 Inventory 3 568 0 0 0 0 < 0 0
E53 ' i i 1 2 2 95 15 - 1 1 -61 -48 -48
E63 i t 321 -95 -15 1 1 61 48 48
Farm 4 Inventory 4 50 0 0 0 0 0 0
a/ L etters on column "Mode" represent mode o f  transportation (T : Truck, R : R a il, W : Vater,
* : No shipment).
Table 41. Changes in Volume of Soybeans Shipments and Mode of Transport by Origins and Destinations for
the Basic Solution and Six Variations of the Linear Programming Model in South Louisiana.§/
O r ig in D e s t in a t io S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  %
Feed Demand 
In c re a s e  
o f  2 0  %
R a i l  R ate  
In c re a s e  
o f  1 0  %
R a i l  R ate  
In c re a s e  
o f  30 %
W ater R ate  
In c re a s e  
o f  50 7 ,
W ater R ate  
In c re a s e  
o f  1 0 0  %
Vol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode
In v e n to ry  3 Farm 3 1 ,683 0 0 0 0 0 0
IV E13 398 -398 -398 -398 -398 0 0
f t E53 662 398 398 398 398 0 0
I f E63 2 ,8 5 4 0 0 0 0 0 0
In v e n to ry  4 Farm 4 54 0 0 0 0 0 0
Farm 3 E13 796 T 398 T 398 T 398 T 398 T 0 0
f t E43 1 ,4 7 0 T 0 T 0 T 0 T 0 T 0 T 0 T
I t E53 4 ,4 8 6 T 3 ,6 6 0 T -398 T -398 T -398 T 0 T 0 T
I I E63 11,632 T 0 T 0 T 0 T 0 T 0 T 0 T
Farm 4 E63 589 T 130 T 0 T 0 T 0 T 0 T 0 T
E13 A rea  12 1 ,1 9 4 T 0 T 0 T 0 T 0 T 0 T 0 T
E53 A rea  12 398 T 0 T 0 T 0 T 0 T 0 T 0 T
E43 H ouston 1 ,4 7 0 W 0 W 0 W 0 W 0 W 0 W 0 W
E53 H ouston 1 ,051 w 0 W 0 W 0 W 0 W 0 W 0 W
E63 A rea 40 15,075 - 0 - 0 - 0 - 0  - 0 m 0 -
Farm 3 In v e n to ry  3 2 ,6 6 4 0 0 0 0 0 0
E53 I I 3 ,6 9 9 4 ,0 5 8 0 0 0 0 0
Farm  4 In v e n to ry 4  85 0 0 0 0 0 0
a /  L e t t e r s  on column "Mode" r e p r e s e n t  mode o f  t r a n s p o r t a t i o n  (T : T ru ck , R : R a i l ,  W : W ate r, 
*  : No sh ip m en t).
Table 42. Changes in Volume of Oat Shipments and Mode of Transport by Origins and Destinations for the
Basic Solution and Six Variations of the Linear Programming Model in South Louisiana.®/
B asic
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  %
Feed Demand 
In c re a s e  
o f  2 0  %
R a i l  R ate  
In c re a s e  
o f  1 0  %
R a i l  R ate  
In c re a s e  
o f  30 %
W ater R ate  
In c re a s e  
o f  50 %
W ater R ate  
In c re a s e  
o f  1 0 0  %
V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Mode V ol. Ifode V ol. Mode
In v e n to ry  3 Farm 3 34 0 0 0 0 0 0
In v e n to ry  4 Farm 4 1 0 0 0 0 0 0 0
C airo £43 325 W -37 W 97 W 0 W 0 W -325 * -325 *
ti £63 1 ,0 8 0 W 189 w 40 W 11 W 2,085 W 238 W 238 W
it F24 646 R - 2 0 R 159 R -3  R -646 * 9 R 9 R
If F34 1 ,4 3 4 R -179 R 443 R - 8  R -1 ,4 3 4 * 78 R 78 R
£63 F24 642 T
£63 F34 1 ,3 8 3 T
£43 Farm 3 325 T -37 T 97 T 0 T 0 T -325 * -325 *
£63 F23 670 T 2 0 0 T -48 T 11 T 60 T -87 T -87 T
£63 Farm 3 325 T 325 T
£63 Farm 4 395 T - 1 1 T
00001 T 0 T 0 T 0 T 0 T
Farm 3 In v e n to ry  3 57 0 0 0 0 0 0
Farm  4 In v e n to ry  4 17 0 0 0 0 0 0
a /  L e t t e r s  on column "Mode" r e p r e s e n t  mode o f  t r a n s p o r t a t i o n  (T : T ru ck , R : R a i l ,  W : W ater, 
*  : No sh ip m e n t) .
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th e  p ro d u c tio n  o f  soybeans (ab o u t 3 .7  m i l l i o n  b u s h e ls )  was m arke ted  
to  E53 a t  which th e  sum o f  assem bly  c o s ts  from  farm s and  s to ra g e  c o s ts  
was th e  lo w e st in  th e  r e g io n .
When fe e d  demand was in c re a s e d  by 20 p e r c e n t ,  t o t a l  l o c a l ly  
p roduced  feed  g ra in s  m ark e ted  to  each  ty p e  o f  f i r m  was d e c re a se d  
g e n e r a l ly  due to  th e  in c r e a s e  o f  farm  fe e d  demand w h ile  im p o rt o f  fe e d  
g ra in s  from  o u ts id e  th e  re g io n  was in c re a s e d  due to  th e  in c re a s e  in  
fe e d  m i l l  demand. The d e c re a se  in  th e  volume o f  fe e d  g ra in s  m arketed  
to  each  f irm  was v e ry  sm a ll ( l e s s  th a n  200 ,000  b u s h e l s ) .  However, th e  
im port o f  fe e d  g ra in s  from  o u ts id e  th e  s t a t e  was in c re a s e d  c o n s id e ra b ly .  
In  t h i s  c a s e ,  th e  re g io n  im p o rted  a b o u t 2 .5  m i l l i o n  a d d i t io n a l  b u s h e ls  
o f  c o rn , 650 ,000 b u s h e ls  o f  g r a in  sorghum and  a b o u t 600 ,000  b u sh e ls  
o f  o a ts  from  o u ts id e  th e  s t a t e .  No s i g n i f i c a n t  change o c c u r re d  in  th e  
soybean s e c to r  in  t h i s  c a se  a s  shown in  T ab le  4 1 .
When r a i l  r a t e s  in c re a s e d  by 10 p e r c e n t ,  no s i g n i f i c a n t  change 
in  g r a in  sh ipm en ts  o c c u r re d  a s  shown in  T ab le  3 9 , 4 0 , 4 1 , and 4 2 . 
However, when r a i l  r a t e s  w ere in c re a s e d  by 30 p e r c e n t ,  some changes 
in  th e  g r a in  flow  p a t t e r n  w ere o b serv ed  as  wds th e  c a se  in  N orth  
L o u is ia n a . E63 im p o rted  by w a te r  a l l  th e  c o m  r e q u ir e d  in  South 
L o u is ia n a  (ab o u t 7 .2  m i l l i o n  b u s h e ls )  and th e n  sh ip p ed  by t r u c k  a b o u t
6 .7  m i l l io n  b u s h e ls  o f  c o m  to  fe e d  m i l l s  (F24 and F34) in  A rea 13.
In  o th e r  w ords, no c o m  was re c e iv e d  by any fe e d  m i l l s  in  A rea 13 
d i r e c t l y  from  I l l i n o i s  b u t  a b o u t 6 .7  m i l l io n  b u s h e ls  o f  c o m  re c e iv e d  
in  A rea 13 came th ro u g h  e x p o r t  e l e v a to r s .
S im i la r ly ,  th e  im p o rt o f  o a ts  by E63 (w a te r  r e c e i p t )  was in c re a s e d  
by a b o u t 2 . 1  m i l l io n  b u s h e ls  and a l l  o f  i t  was sh ip p ed  to  fe e d  m i l l s
$
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In  A rea 13. As shown In  T able 40 and 4 1 , no s i g n i f i c a n t  change In  
th e  sh ipm ent o f  g r a in  sorghum  and soybeans o c c u r re d  In  t h i s  c a s e .
when w a te r  r a t e s  w ere r a i s e d ,  o th e r  th in g s  b e in g  c o n s ta n t ,  
sh ipm en ts  o f  g r a in  by w a te r  d e c re a se d  b u t  th e  d e c re a se  was v e ry  sm a ll 
a s  shown in  th e  above t a b l e s .  About 3 5 0 ,()00 b u s h e ls  o f  c o rn  w hich 
was o r i g i n a l l y  re c e iv e d  from  I l l i n o i s  by w a te r  was d ropped  from  th e  
o p tim a l s o lu t io n  a s  th e  w a te r  r a t e  was in c re a s e d  and th e  volume was 
re p la c e d  w ith  in c re a s e d  r a i l  r e c e ip t s  by F34 and F24 a s  shown in
t i
T able  39.
When w a te r  r a t e s  w ere in c re a s e d  by 100 p e r c e n t ,  th e  sh ip m en t o f  
g r a in  sorghum to  Texas by r i v e r  e le v a to tfs  (E43 and E53) in  th e  b a s ic  
s o lu t io n  was re p la c e d  by r a i l  sh ip m en ts  by E13 and E33 a s  shown in  
T ab le  4 0 . S im i la r ly ,  w a te r  r e c e ip t s  o f  o a ts  by E43 was d ropped  from  
th e  o p tim a l s o lu t io n  and c o n se q u e n tly , th e  sh ipm en t o f  o a ts  by E43 was 
d e c re a se d  as  shown in  T ab le  4 2 . As shown in  th e  above t a b l e s ,  even  a  
1 0 0  p e rc e n t  in c re a s e  in  th e  w a te r  r a t e  d e c re a se d  th e  volume o f  w a te r  
sh ipm ent by o n ly  a b o u t 800 ,000  b u sh e ls  and h e n c e , th e  movement o f  g r a in  
by w a te r  in  t h i s  re g io n  was r e l a t i v e l y  i n s e n s i t i v e  to  changes i n  w a te r  
r a t e s  w i th in  th e  range  c o n s id e re d  in  t h i s  s tu d y . As shown i n  T ab le  41 , 
no change o c c u r re d  in  th e  soybean  s e c to r  in  t h i s  c a s e .
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T o ta l  Volume H and led , S to ra g e  C a p a c ity  P u rch ased  and  Number o f  
Each E le v a to r  Type f o r  th e  B a s ic  S o lu t io n  and S ix  V a r ia t io n s  
o f  th e  L in e a r  Programming Model
As shown In  T ab le  4 3 , th e  optimum number o f  each  e le v a to r  ty p e  
d id  n o t v a ry  b ecau se  o f  th e  changes made In  th e  c o e f f i c i e n t s  o f  th e  
model e x c e p t In  th e  c a se  o f  a 20 p e rc e n t  In c re a s e  In  p ro d u c tio n . When 
p ro d u c tio n  was in c re a s e d  by 20 p e r c e n t ,  sev en  more E21 i n  A rea 12 and 
fo u r  more E53 w ere re q u ire d  in  o r d e r  to  m arket th e  volume o f  in c re a s e d  
p ro d u c tio n  in  L o u is ia n a  i n  an  optimum n a n n e r .
The in c r e a s e  in  th e  optimum number o f  e le v a to r s  was due to  th e  
in c re a s e  in  soybean  p ro d u c tio n . The optimum number o f  e le v a to r s  in  
t h i s  c a se  was b a sed  on th e  a ssu m p tio n  th a t  demands w ere f ix e d  f o r  a l l  
d e s t i n a t io n s  and so a d d i t i o n a l  volume was s to r e d  f o r  en d in g  in v e n to ry  
o r  re p la c e d  im p o rts  from  o th e r  r e g io n s .  M ost o f  th e  in c r e a s e  in  
soybean p ro d u c tio n  was. sh ip p ed  to  e l e v a to r  ty p e s  (E21 i n  A rea  12 and 
E53 in  A rea 14) a t  w hich th e  sum o f  th e  assem bly  c o s t  from  farm s and 
s to ra g e  c o s t  was th e  lo w e st in  each  re g io n .
When r a i l  r a t e s  w ere in c re a s e d  by 30 p e r c e n t ,  th e  t o t a l  volume 
o f  g r a in  h an d led  by E41 was in c re a s e d  by a b o u t 6  m i l l io n  b u s h e ls  o v e r 
th e  b a s ic  s o lu t io n .  However, th e  in c re a s e d  volume o f  g r a in  can  be 
h a n d led  w ith o u t in c r e a s in g  th e  number o f  E41 o b ta in e d  from  th e  b a s ic  
s o lu t io n  s in c e  th e  s to ra g e  c a p a c i ty  p u rch ased  by t h i s  e l e v a to r  ty p e  
rem ained  c o n s ta n t  (T able 4 4 ) and  th e  a v e rag e  a n n u a l volume m erchand ized  
by t h i s  e le v a to r  was ab o u t 9 m i l l i o n  b u s h e ls .  S im i la r ly ,  th e  t o t a l  
volume h an d led  by E63 (e x p o r t  e l e v a to r )  was a l s o  in c re a s e d  by a b o u t 
9 m i l l io n  b u s h e ls  a s  shown in  T ab le  4 3 . However, th e  in c re a s e  in  volume 
t d id  n o t a f f e c t  th e  number o f  E63 p la n t s  b ecau se  th e  a v e rag e  an n u a l
Table 43. Total Volume Handled and Number of Elevators by Type and by Subregion for the Basic
Solution and Six Variations of the Linear Programming Model (Unit: 1,000 Bushels)
Sub-
R egion
E le v a to r
Type
B as ic
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0 %
Feed Demand 
In c re a s e  
o f  2 0 %
R a i l  R ate  
In c re a s e  
o f  1 0 %
R a i l  R ate 
In c re a s e  
o f  30%
W ater R ate  
In c re a s e  
o f  50%
W ater R ate 
In c re a s e  
o f  1 0 0 %
V ol. No. V ol. No. V ol. No. V ol. No. V o l. No. V ol. No. V ol. No.
1 2 E l l 2 ,032 4 2 ,198 4 1 ,955 4 2 ,033 4 2 ,033 4 2 ,033 4 1 ,908 4
E21 2 ,4 0 0 6 5 ,3 4 2 13 2 ,3 8 8 6 2 ,616 7 2 ,743 7 2 ,345 6 2 ,241 6
E31 13 ,220 4 13,335 4 13,220 4 13,220 4 1 3 ,2  0 4 13,220 4 13,277 4
E41 6 ,9 7 4 5 6 ,7 9 4 5 7 ,2 3 9 5 7 ,199 5 12,822 5 5 ,810 5 5 ,536 5
15 E12 505 4 476 4 692 5 505 4 505 4 505 4 505 4
E22 1 ,399 5 1 ,386 5 1 ,399 5 1 ,399 5 1 ,399 5 1 ,399 5 1,399 5
14 E13 1 ,480 5 1 ,480 5 1 ,461 5 1 ,480 5 1 ,480 5 1 ,664 6 1 ,754 6
E Z j
E33 2 2 1 1 2 2 1 1 240 1 2 2 1 1 2 2 1 1 2 2 1 1 247 1
E43 1,970 2 1 ,933 2 2 ,067 3 1 ,970 2 1 ,970 2 1 ,470 2 1 ,470 2
E53 4 ,8 4 1 5 8 ,611 9 4 ,5 0 0 5 4 ,4 0 3 5 4 ,1 6 4 5 5 ,1 6 1 5 5 ,046 5
E63 18,810 1 18*892 1 19 ,633 1 18,811 1 27 ,492 1 19,141 1 19,140 1
Table 44. Storage Capacity Purchased by Elevator Type for the Basic Solution and Six Variations
of the Linear Programming Model.
A rea
E le v a to r
Type
B a s ic
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0 %
Feed Demand 
In c re a s e  
o f  2 0 %
R a i l  R ate  
In c re a s e  
o f  1 0 %
R a i l  R ate  
In c re a s e  
o f  30%
W ater R ate  
In c re a s e  
o f  50%
W ater R ate  
In c re a s e  
o f  1 0 0 %
1 2 E l l 453 428 444
-1 ,0 0 0  B u sh e ls -------------
237 110 520 612
E21 2 ,400 5 ,129 2 ,388 2 ,616 2 ,743 2,333 2 ,241
E41 6 ,727 6 ,6 1 2 6 ,7 4 8 6 ,7 2 7 6 ,727 6 ,727 6 ,727
15 E22 206 510 206 206 206 206 206
14 E33 . . . « . . . . . . . . . _ _ _ . . . 26
E53 4 ,237 8 ,390 4 ,2 5 2 4 ,2 2 6 3 ,986 4 ,2 8 5 4 ; 259
E63 - 336 241 321 347 587 288 288
o
O k
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volume o f  g r a in  m erchand ized  by t h i s  e l e v a to r  ty p e  was a b o u t 1 0 0  
m il l io n  b u s h e ls .
As shown In  T ab le  4 3 , th e  optimum number o f  each  e l e v a to r  ty p e  
In  th e  b a s ic  s o lu t io n  rem ained  a lm o s t th e  same In  a l l  v a r i a t i o n s  
e x c e p t In  th e  c a se  o f  a 20 p e rc e n t  in c r e a s e  in  p ro d u c t io n .  T his 
Im p lie s  t h a t  th e  s t a b i l i t y  o f  th e  optimum m arket sy stem  w ith  r e s p e c t  
to  th e  s t im u l i  u n d e r c o n s id e r a t io n  in  t h i s  s tu d y  i s  g r e a t .  The 
s t a b i l i t y  may be due to  th e  r e l a t i v e l y  low d eg ree  o f  d i v e r s i t y  o f  
e le v a to r  ty p es  a v a i l a b le  in  each  SM 42 a r e a  o f  L o u is ia n a .  F o r exam ple, 
o n ly  r i v e r  e le v a to r s  (E31 and E41) w ere c a p a b le  o f  r e c e iv in g  fe e d  
g ra in s  by w a te r  from  co rn  b e l t  s t a t e s  in  A rea 12 and  o n ly  fe e d  m i l l s  
c o u ld  im p o rt fe e d  g ra in s  d i r e c t l y  from  o u ts id e  th e  s t a t e  in  A reas 13 
and 15. In  A rea 13 , fe e d  m i l l s  w ere th e  o n ly  f i r m  ty p e  w hich c o u ld  
r e c e iv e  g r a in s  from  o u ts id e  th e  s t a t e  s in c e  no e l e v a to r  ty p e s  w ere 
i d e n t i f i e d  in  th e  a r e a .  S im i la r ly ,  o n ly  fe e d  m i l l s  c o u ld  im p o rt g r a in s  
from  o u ts id e  th e  s t a t e  in  A rea 15 b e ca u se  none o f  e l e v a to r  ty p e s  (E12 
and E22) i d e n t i f i e d  in  A rea 15 w ere a b le  to  r e c e iv e  fe e d  g r a in s  from  
c o rn  b e l t  s t a t e s  by e i t h e r  r a i l  o r  w a te r  and t r u c k  r a t e s  f o r  such  
movements from  o u t  o f  s t a t e  su p p ly  p o in ts  w ere p r o h i b i t i v e .  A no ther 
f a c t o r  may be th e  r e l a t i v e l y  sm a ll volume o f  g r a in  sh ip m en ts  o u ts id e  
th e  r e g io n  from  L o u is ia n a .
As shown e a r l i e r ,  some changes o c c u r re d  in  th e  volume o f  g r a in  
sh ipm en ts  by mode o f  t r a n s p o r t a t i o n  depend ing  upon changes in  
t r a n s p o r ta t io n  r a t e s .  However, th e  changes w ere to o  sm a ll to  a f f e c t  
th e  optimum number o f  e le v a to r s  a s  shown in  T ab le  4 3 .
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Volume o f  Im p o r ts , by F irm  Type, by SM 42 A rea and by G ra in
f o r  th e  B asic  S o lu t io n  and  S ix  V a r ia t io n s  o f  th e
L in e a r  Programming Model
As shown in  T ab le  4 5 , a b o u t 26 m i l l io n  b u s h e ls  o f  fe e d  g ra in s  
w ere im ported  in  L o u is ia n a  in  th e  b a s ic  s o lu t io n .  A bout 15 p e rc e n t  
o f  th e  t o t a l  was re c e iv e d  by A rea 12 , 27 p e rc e n t  by A rea 15, a b o u t 18 
p e rc e n t  by A rea 14, and 40 p e rc e n t  by A rea 13.
When p ro d u c tio n  was in c re a s e d  by 20 p e r c e n t ,  h o ld in g  o th e r  th in g s  
c o n s ta n t ,  im p o rt o f  fe ed  g ra in s  f o r  th e  s t a t e  was d e c re a se d  by ab o u t
1 .7  m i l l io n  b u s h e ls .  Most o f  th e  d e c re a se  in  im p o rts  o c c u rre d  in  
A reas 13 and 15 w h ile  no change in  im p o rts  o c c u r re d  in  A rea 12 a s  shown 
in  T ab le  4 5 .
When fe e d  demand was in c re a s e d  by 20 p e r c e n t ,  L o u is ia n a  im p o rted  
some 6  a d d i t io n a l  m i l l io n  b u s h e ls  o f  fe e d  .g ra in s .  Corn acco u n ted  f o r  
a b o u t 67 p e rc e n t  o f  th e  needed  in c re a s e  in  im p o r ts . A bout 82 p e rc e n t  
o f  th e  in c re a s e  in  im p o rts  o c c u r re d  in  A reas 15 and  13. The im p o rt 
o f  fe e d  g ra in s  in  A rea 15 in c re a s e d  by a b o u t 1 .9  m i l l io n  b u s h e ls  and 
t h a t  o f  A rea 13 by a b o u t 3 .1  m i l l i o n  b u s h e ls .
The im p o rt o f  fe e d  g ra in s  by SM 42 a re a s  o f  L o u is ia n a  a l s o  v a r ie d
a c c o rd in g  to  changes in  t r a n s p o r t a t i o n  r a t e s  a s  shown in  T ab le  45 .
The 10 p e rc e n t  r i s e  in  r a i l  r a t e s  d id  n o t change s i g n i f i c a n t l y  th e  
amount o f  fe e d  g ra in s  im p o rted  by a r e a .  However, a  30 p e rc e n t  in c re a s e  
in  r a i l  r a t e s  changed g r a in  flow  p a t t e r n s  as  in d ic a te d  e a r l i e r .  Conse­
q u e n t ly ,  a b o u t 1 0  m i l l i o n  b u s h e ls  o f  fe e d  g r a in  w ere im p o rted  in  
A rea 12 and a b o u t 14 m i l l i o n  b u s h e ls  o f  fe e d  g ra in s  in  A rea 14 . In  
t h i s  c a s e ,  o n ly  1 . 2  m i l l io n  b u s h e ls  o f  fe e d  g ra in s  w ere re c e iv e d  
d i r e c t l y  from  o u ts id e  th e  s t a t e  in  A rea 15 and a b o u t 1 .5  m i l l io n
Table 4 5 . Volume o f  Imports by Firm Type, by Subregion, and by Grain for the Basic Solution and
Six V ariations o f  the Linear Programming Model.
SM 42 
Area
Firm
Type
a/
GraiiT BasicSolution
Production 
Increase 
of 20 7,
Feed 
Demand 
Increase 
of 20 7c
Rail 
Rate 
Increase 
of 10 7.
Rail 
Rate 
Increase 
of 30 7.
Water Rate 
Increase 
of 50 7,
Water Rate 
Increase 
of 100 %
,000 bushels— — —
12 E41 C
f!
3,515 3,515 3,701 3,731 8,813 2,656 2,433
u
0 552 552 632 552 1,103 247 128
Subtotal A,067 4,067 4,333 4,283 9,916 2,903 2,561
15 F22 C
G
o
61 61 106 61 61 0 0
F42
u
c 5,298 5,106 6,563 5,082 0 6,157 6,380
G 1,180 1,089 1,534 1,180 1,180 1,241 1,241
0 550 420 776 551 ---- 855 974
Subtotal 7,089 6,676 8,979 6,874 1,241 8,253 8,595
14 E33 C
G 221 221 240 221 221 221 221
• 0
E43 C
G
0 325 288 422 325 325 0 0
E63 C 352 352 422 395 7,246 0 0
G 2,597 2,264 3,252 2,597 2,597 2,642 2,642
0 1,080 1,269 1,120 1,091 3,165 1,319 1,319
F23 C
G
n
176 176 150 176 176 132 132
Subtotal 4,751 4,570 5,606 4,805 13,730 4,314 4,314
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Table 45. (Continued)
SM 42 
A rea
F irm
Type
a  /
G ra in  B as ic  
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  %
Feed 
Demand 
In c re a s e  
o f  2 0  %
R a i l  
R ate  
In c re a s e  
o f  1 0  %
R a i l  
R ate  
In c re a s e  
o f  30 %
W ater R ate  
In c re a s e  
o f  50 %
W ater R ate  
In c re a s e  
o f  1 0 0  %
*
0 0 0  b u sh e ls-
13 F24 C
p
2 ,537 2 ,341 3 ,235 2 ,533 2 ,571 2 ,571
F34
U
0
c
p
646
5 ,8 1 0
626
5 ,081
805
7 ,600
644
5 ,7 7 1 1 ,453
655
6 ,128
655
6 ,128
u
0
S u b to ta l
1 ,4 3 4
10,427
1 ,255
9 ,303
1 ,877
13 ,517
1 ,426
10 ,374 1 ,453
1 ,512
1 0 , 8 6 6
.1 ,512
1 0 , 8 6 6
S ta t e  T o ta l  
( a l l  g r a in s )
26 ,334 24,616 32 ,435 26 ,337 26 ,339 26,335 26,338
a /  C: C orn; G: G ra in  sorghum ; 0 :  O a ts .
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bushels in Area 13 as shown in Table 45.
When th e  w a te r  r a t e  was in c re a s e d  by' 50 p e r c e n t , th e  im p o rt o f  
fe e d  g ra in s  in  A rea 12 (w a te r  r e c e i p t )  was d e c re a se d  by a b o u t 1 .2  
m i l l io n  b u s h e ls  w h ile  t h a t  o f  A rea  15 was in c re a s e d  by th e  same amount
s in c e  th e  demand f o r  fe e d  g r a in s  in  th e  re g io n  (N orth  L o u is ia n a )
!
rem ained  c o n s ta n t .  In  A reas 14 and 13 , no s i g n i f i c a n t  change in  
im ports  o f  fe e d  g ra in s  o c c u r re d  in  t h i s  c a se  a s  shown in  T a b le  45 .
When th e  w a te r  r a t e  was in c re a s e d  by 100 p e r c e n t ,  th e  im p o rt o f  
fe e d  g ra in s  was d e c re a se d  by o n ly  1 .5  m i l l i o n  b u s h e ls  in  A rea 12 and
400 ,000 b u sh e ls  in  A rea 14 . T h e re fo re , a change in  w a te r  t r a n s p o r t ­
a t i o n  r a t e s  a t  l e s s  th a n  1 0 0  p e rc e n t  d id  n o t  a f f e c t  s i g n i f i c a n t l y  th e  
amount o f  im p o rts  by SM 42 a r e a s  o f  L o u is ia n a .
Tons o f  Feed P ro d u c tio n  by Feed M ill  Type and by R egion 
f o r  th e  B asic  S o lu t io n  and S ix  V a r ia t io n s  o f  th e  
L in e a r  Programming Model
When g r a in  p ro d u c tio n  was in c re a s e d  by 20 p e r c e n t ,  no change in  
p ro d u c tio n  o f  fe e d s  by fe e d  m i l l  ty p e  o c c u r re d  in  N o rth  L o u is ia n a  
(T ab le  4 6 ) .  However, in  South  L o u is ia n a , fe e d  p ro d u c tio n  a t  F23 was 
in c re a s e d  by a b o u t 54 ,0 0 0  to n s  and c o n se q u e n tly  com bined fe e d  p ro d u c tio n  
a t  F24 and F34 was d e c re a se d  by th e  same am ount. . As p ro d u c tio n  o f  
fe e d  g ra in s  in c r e a s e d ,  more c o m  was a v a i l a b le  f o r  fe e d  p ro d u c tio n  in  
A rea 14 and so fe e d  p ro d u c tio n  in  t h i s  a r e a  in c re a s e d  in s te a d  o f  
s h ip p in g  th e  a d d i t io n a l  c o m  o u ts id e  th e  r e g io n .
When fe e d  demand was in c re a s e d  by 20 p e r c e n t ,  a l l  th e  fe e d  m i l l  
ty p e s  e x c e p t F23 a c t i v e  in  th e  b a s ic  s o lu t io n  in c re a s e d  fe e d  p ro d u c tio n  
as  shown in  T ab le  4 6 . Feed p ro d u c tio n  a t  F23 d e c re a se d  b e ca u se  le s s
Table 46. Feed Production by Feed Mill Type in Each Region for the Basic Solution and Six Variations of
the Linear Programming Model.
R egion
Sub-
re g io n
Feed M ill  
Type
B as ic
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  %
Feed Demand 
In c re a s e  
o f  2 0  %
R a i l  R ate  
I n c re a s e  
o f  1 0  %
R a i l  R ate 
In c re a s e  
o f  30 %
W ater R ate  
In c re a s e  
o f  50 %
W ater R ate  
In c re a s e  
o f  1 0 0  %
, 0 0 0  to n s —
N orth
L o u is ia n a 1 2
15 F22
F42
44
382
44
382
49
460
44
382
44
382
15
411
0
426
South
L o u is ia n a 14 F23 183 237 171 186 199 160 160
13 F24
F34
177
392
172
343
2 2 0
513
176
390
175
378
179
413
179
413
S ta te 1 ,178 1,178 1 ,413 1 ,178 1 ,178 1,178 1,178
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c o rn  was a v a i l a b l e  f o r  fe e d  p ro d u c tio n  In  A rea 14 due to  th e  In c re a s e  
In  farm  fe e d  demand.
In  N orth  L o u is ia n a , fe e d  p ro d u c tio n  by fe e d  m i l l  ty p e  rem ained  
c o n s ta n t  w ith  th e  s p e c i f i e d  changes In  r a i l  r a t e s .  However, th e  fe e d  
p ro d u c tio n  a t  F22 was d e c re a se d  as  w a te r  r a t e s  w ere in c re a s e d .  When 
w a te r  r a t e s  ro s e  by 100 p e r c e n t ,  no fe e d  was p roduced  by F22 and a l l  
th e  fe e d  re q u ire d  in  N orth  L o u is ia n a  was p roduced  by F42 a lo n e .  T h is 
o c c u rre d  b e ca u se  F22 l o s t  i t s  l o c a t io n a l  ad v an tag e  in  g e t t in g  g ra in s  
w hich w ere f i r s t  re c e iv e d  by E41 ( r i v e r  e le v a to r s  in  A rea 12) from  
o u ts id e  th e  s t a t e .
i
In  South  L o u is ia n a , more fe e d  was p roduced  a t  F23 and  l e s s  fe e d  
was p roduced  a t  F24 and F34 a s  r a i l  r a t e s . i n c r e a s e d  and re v e rs e  
r e l a t i o n s h ip s  h o ld  when w a te r  r a t e s  in c re a s e d  a s  shown in  T ab le  4 6 .
As m en tioned  e a r l i e r ,  fe e d  m i l l s  in  A rea 13 had  an  a d v an tag e  in  
r e c e iv in g  fe e d  g r a in s  from  I l l i n o i s  by r a i l  com pared w ith  F23.
T h e re fo re , in c re a s e d  r a i l  r a t e s  w ere more u n fa v o ra b le  to  F24 and F34 
r e s u l t i n g  in  a s l i g h t  d e c re a se  o f  t h e i r  fe e d  p ro d u c tio n  a s  shown in  
T ab le  46.
Movement o f  G ra in  by Mode o f  T r a n s p o r ta t io n  f o r  th e  B as ic  S o lu t io n  
and S ix  V a r ia t io n s  o f  th e  L in e a r  Programming Model
As shown i n  T ab le  4 7 , a b o u t 56 m i l l io n  b u s h e ls  o f  g r a in s  i n  t o t a l  
w ere moved in  th e  b a s ic  s o lu t io n  in  N orth  L o u is ia n a , w h ile  a b o u t 47 
m i l l i o n  b u sh e ls  w ere t r a n s f e r r e d  in  South  L o u is ia n a . In  N o rth  L o u is ia n a , 
a b o u t 43 p e rc e n t  o f  th e  t o t a l  g r a in s  w ere moved by t r u c k ,  a b o u t 39 
p e rc e n t  by w a te r  and th e  rem a in d er (ab o u t 18 p e rc e n t)  by r a i l .  In  
South  L o u is ia n a , t r u c k  was th e  m ost im p o r ta n t mode o f  t r a n s p o r t a t i o n ,
Table 47. Movement of Grain by Mode of Transportation in Each Region for the Basic Solution and Six
__________ Variations of the Linear Programming Model.___________________________________________ _
R egion Mode B as ic
S o lu t io n
P ro d u c tio n  
In c re a s e  
o f  2 0  %
Feed Demand 
In c re a s e  
o f  2 0  %
R a i l  R ate  
In c re a s e  
o f  1 0  %
R a i l  R ate  
In c re a s e  
o f  30 %
W ater r a t e  
In c re a s e  
o f  50 %
W ater r a t e  
In c re a s e  
o f  1 0 0  %
N orth
L o u is ia n a T ruck
R a il
W ater
T o ta l
23 ,711
10,162
21 ,881
5 5 ,754
27,175
10,126
21,841
59 ,142
24 ,048
11,993
22 ,149
5 8 ,190
23 ,928
9 ,947
22 ,097
55 ,972
30 ,038
3 ,8 3 5
27 ,730
61 ,603
23 ,121
10,753
20,717
54 ,591
22,796
11,077
20,375
54 ,248
South
L o u is ia n a T ruck
R a i l
W ater
T o ta l
28 ,697
13 ,928
4 ,5 7 8
4 7 ,203
34 ,058
12,469
4 ,7 3 0
55,946
29 ,368
17,667
4 ,786
51 ,821
28 ,696
13 ,875
4 ,6 3 2
47 ,2 0 3
37 ,884
4 ,4 4 8
13 ,554
55 ,886
28,701
14 ,552
3 ,956
47 ,209
28 ,701
14,668
3 ,840
47 ,209
H *
4s*
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a c c o u n tin g  f o r  a b o u t 60 p e rc e n t  o f  th e  t o t a l  g r a in  movement. R a il 
sh ipm en t ran k ed  seco n d , a c c o u n tin g  f o r  a b o u t 30 p e rc e n t  o f  th e  t o t a l  
g r a in  movement in  t h i s  r e g io n . The movement o f  g ra in s  by w a te r  
a cco u n ted  f o r  o n ly  10 p e rc e n t  in  t h i s  r e g io n  a s  shown in  T ab le  47 .
When p ro d u c tio n  was in c re a s e d  by 20 p e r c e n t ,  th e  movement o f  g r a in  
by t r u c k  was in c re a s e d  by a b o u t 19 p e r c e n t  (ab o u t 4 .5  m i l l i o n  b u s h e ls )  
in  N orth  L o u is ia n a  and a b o u t 20 p e rc e n t  (5 .4  m i l l i o n  b u s h e ls )  in  South 
L o u is ia n a . In  t h i s  c a s e , r a i l  sh ip m en ts  in  N orth  L o u is ia n a  rem ained  
a lm o s t c o n s ta n t  b u t  t h a t  o f  South  L o u is ia n a  d e c re a se d  by a b o u t 1 .5  
m i l l i o n  b u s h e ls  m ain ly  due to  th e  d e c re a s e  in  im p o rts  o f  fe e d  g r a in s .
On th e  o th e r  h an d , th e  u se  o f  w a te r  t r a n s p o r t  rem ained  a lm o s t th e  same 
as  shown in  T ab le  47 .
When fe e d  demand was in c re a s e d  by 20 p e r c e n t ,  th e  u se  o f  tru c k in g  
rem ains a lm o s t th e  same b u t th e  movement o f  g r a in  by r a i l  in c re a s e d  
by a b o u t 18 p e r c e n t  (1 .8  m i l l io n  b u s h e ls )  i n  N o rth  L o u is ia n a  and 27 
p e rc e n t  (ab o u t 3 .7  m i l l io n  b u s h e ls )  in  S ou th  L o u is ia n a . No s i g n i f i c a n t  
change in  w a te r  t r a n s p o r t a t i o n  o c c u r re d  i n  t h i s  c a se  a s  shown in  
T ab le  47 .
The 10 p e rc e n t  in c re a s e  in  r a i l  r a t e s  d id  n o t  change th e  u t i l i z a ­
t io n  o f  t r a n s p o r t a t i o n  f a c i l i t i e s  s i g n i f i c a n t l y .  However, th e  30 
p e rc e n t  in c re a s e  in  r a i l  r a t e s  d e c re a se d  th e  u se  o f  r a i l  t r a n s p o r t a t i o n  
f a c i l i t i e s  by a b o u t 62 p e rc e n t  (a b o u t 6 .3  m i l l io n  b u s h e ls )  in  N orth  
L o u is ia n a  and 6 8  p e rc e n t  (a b o u t 9 .5  m i l l i o n  b u s h e ls )  i n  S o u th  L o u is ia n a . 
C o n seq u en tly , th e  movement o f  g r a in  by th e  a l t e r n a t i v e  modes o f  
t r a n s p o r t a t i o n  ( t r u c k  and w a te r )  was in c re a s e d  c o n s id e ra b ly  a s  shown 
in  T able 47 .
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F in a l ly ,  th e  change in  w a te r  r a t e s  w i th in  th e  range  c o n s id e re d  
in  t h i s  s tu d y  d id  n o t  have a s i g n i f i c a n t  e f f e c t  on th e  u t i l i z a t i o n  
o f  w a te r  t r a n s p o r t a t i o n  f a c i l i t i e s  as  shown in  T ab le  4 7 . Even a  100 
p e rc e n t  in c re a s e  in  w a te r  r a t e s  d e c re a se d  g r a in  movements by w a te r  
o n ly  a b o u t 1 .5  m i l l i o n  b u s h e ls  in  N orth  L d u is ia n a  and 700 ,000  b u sh e ls  
in  South  L o u is ia n a .
CHAPTER V 
SUMMARY AND CONCLUSIONS
The p rim ary  o b je c t iv e  o f  t h i s  s tu d y  was to  d e te rm in e  th e  m ost 
e f f i c i e n t  m arke t s t r u c t u r e  f o r  a sse m b lin g  and  d i s t r i b u t i n g  g r a in  in  
each  SM 42 a re a  o f  L o u is ia n a  u n d e r a l t e r n a t i v e  c o s t  e s t im a te s  and 
p a ra m e te r  c o n s t r a i n t s .
S p e c i f ic  o b je c t iv e s  w ere:
1 . To p r o j e c t  an  e f f i c i e n t  co m b in a tio n  o f  g r a in  e l e v a to r  ty p e s ,  
fe e d  p r o c e s s o r s ,  and modes o f  t r a n s p o r t a t i o n  f o r  h a n d lin g  
s p e c i f i c  g ra in s  in  L o u is ia n a .
2 . To e s t im a te  th e  s e n s i t i v i t y  o f  th e  above c o n f ig u r a t io n  to  
changes in  some p a ra m e te rs  o r  c o n s t r a i n t s .
3 . To compare th e  p r e s e n t  g r a in  m a rk e tin g  sy stem  w ith  th e  above 
c o n f ig u r a t io n  to  d e te rm in e  a r e a s  o f  i n e f f i c i e n c y .
In  1970, a r e g io n a l  r e s e a rc h  p r o j e c t  e n t i t l e d  " P re d ic te d  E f f e c t s  
o f  S e le c te d  P o lic y  and  Technology Changes on th e  G ra in  M ark e tin g  
System " (SM 42) was i n i t i a t e d .  The g e n e r a l  o b je c t iv e  o f  t h a t  s tu d y  
was to  e v a lu a te  th e  e f f e c t s  o f  a l t e r n a t i v e  governm ent p o l i c i e s  and 
te c h n o lo g ic a l  changes on th e  g r a in  m ark e tin g  sy stem  w ith  em phasis on 
th e  S o u th e rn  U n ited  S t a t e s .  In  a d d i t io n  to  L o u is ia n a , th e  s t a t e  
a g r i c u l t u r a l  e x p e rim en t s t a t i o n s  o f  A labam a, A rk a n sa s , I l l i n o i s ,  
In d ia n a ,  K entucky, M is s i s s ip p i ,  O hio , Sou th  C a r o l in a ,  and T ennessee  
c o o p e ra te d  as d id  th e  T ennessee  V a lley  A u th o r i ty  and  th e  U n ited  S ta te s  
D epartm ent o f  A g r ic u l tu r e .
A cco rd ing  to  th e  fram ew ork o f  th e  SM 42 p r o j e c t ,  L o u is ia n a  was 
d iv id e d  in to  4 a r e a s  as  shown in  F ig u re  1 . A sam ple o f  83 g r a in
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h a n d lin g  firm s  was s e le c te d  in  L o u is ia n a  and su rv ey ed  in  1972 a s  a 
p a r t  o f  th e  SM 42 c o o p e ra t iv e  r e g io n a l  p r o j e c t .  D ata w ere c o l l e c te d  
from  th e se  f irm s  on r e c e ip t s  and sh ip m en ts  o f  g r a in  by m arke t 
d e s t i n a t io n  and o r i g i n ,  by month and mode o f  t r a n s p o r t a t i o n  and ty p e  
o f  f a c i l i t y .  F a r t  o f  th e  b a s ic  d a ta  f o r  t h i s  s tu d y  w ere o b ta in e d  from  
th a t  su rv e y .
P ro d u c tio n  and in v e n to ry  d a ta  f o r  each  g r a in  were o b ta in e d  from  
seco n d ary  d a ta  s o u rc e s . Secondary  d a ta  w ere a l s o  used  f o r  e s t a b l i s h in g  
th e  c o s t  c o e f f i c i e n t s  f o r  r e c e iv in g ,  lo a d in g , s t o r in g ,  and  t r a n s p o r t in g  
g ra in s  and f o r  m a n u fa c tu r in g  fe e d s  to  be  u sed  in  th e  a n a ly s e s .
A m icro  model dev elo p ed  by th e  SM 42 com m ittee was u sed  in  t h i s  
d i s s e r t a t i o n .  T his model i s ,  i n  e s s e n c e , an  e x te n s io n  o f  a  t r a n s p o r t ­
a t i o n  m odel. However, some m o d if ic a t io n s  w ere made to  a d o p t i t  f o r  
L o u is ia n a  s i t u a t i o n s .
In  t h i s  s tu d y , fo u r  g ra in s  (c o rn , g r a in  sorghum , so y b ea n s , and 
o a t s )  w ere in c lu d e d  and a l l  o f  th e s e  w ere assum ed to  be h a rv e s te d  d ry .  
Under t h i s  and o th e r  a ssu m p tio n s  and d a ta  in p u t s ,  th e  b a s ic  s o lu t io n  
w hich re p re s e n te d  th e  l e a s t  c o s t  c o n f ig u r a t io n  o f  th e  g r a in  m a rk e tin g  
sy stem , g iv en  a s e t  o f  su p p ly  and  demand c o n d i t io n s ,  was o b ta in e d .
A lso , in  an a t te m p t to  d e te rm in e  th e  im pact o f  such  changes on th e  
g r a in  m ark e tin g  sy stem  and to  exam ine th e  s t a b i l i t y  o f  th e  o p tim a l 
s o lu t io n  to  such s t im u l i ,  some v a r i a t i o n s  on th e  b a s ic  s o lu t io n  w ere 
o b ta in e d  by r e la x in g  some o f  th e  p a ra m e te rs  o f  th e  m odel.
The r e s u l t s  o b ta in e d  from  th e  b a s ic  s o lu t io n  a re  sum m arized in  
th e  p a rag rap h s  t h a t  fo llo w  (se e  t e x t  T ab le  8 f o r  type  i d e n t i f i c a t i o n  
and lo c a t io n  o f  e le v a to r s  and fe e d  m i l l s ) .
119
G ra in  S hipm ents betw een  A reas
The l e a s t  c o s t  model g e n e ra te d  farm  m a rk e tin g  p a t t e r n  in d ic a te d  
th a t  fe e d  g ra in s  be sh ip p ed  to  fe e d  m i l l s  d i r e c t l y  from  farm s e x c e p t 
in  A rea 12 in  w hich no m an u fac tu red  fe e d  was p roduced  by fe e d  m i l l s  
in  th e  o p tim a l s o lu t io n .
In  th e  b a s ic  s o lu t io n ,  a b o u t 73 p e rc e n t  o f  th e  soybeans w ere 
sh ip p ed  d i r e c t l y  from  farm s to  sm a ll r i v e r  e le v a to r s  (E31) in  A rea 12 
and a b o u t 63 p e rc e n t  to  e x p o r t  e le v a to r s  (E63) in  A rea 14.
G ra in  h a n d lin g  f irm s  i n  L o u is ia n a  im p o rted  from  o th e r  s t a t e s  a  
t o t a l  o f  2 6 .3  m i l l io n  b u s h e ls  o f  fe e d  g ra in s  (ab o u t 1 7 .5  m i l l i o n  b u s h e ls  
o f  c o rn , 4 .2  m i l l io n  b u s h e ls  o f  g r a in  sorghum  and  4 .6  m i l l i o n  b u sh e ls  
o f  o a t s )  in  th e  b a s ic  s o lu t i o n .  T h is  volume i s  a b o u t 5 m i l l i o n  b u s h e ls  
g r e a t e r  th a n  th e  amount o f  fe e d  g ra in s  e s t im a te d  a s  r e c e iv e d  by 
L o u is ia n a 's  g r a in  h a n d lin g  f i r m s ,  e x c lu d in g  e x p o r t  e l e v a t o r s ,  in  1970 
b a se d  on a su rv ey  co n d u c ted  in  1972.
The o p tim a l s o lu t io n  in d ic a te d  th a t  g r a in s  be  im p o rted  by la r g e  
r i v e r  e l e v a to r s  (E41) in  A rea 12. E41 re c e iv e d  a b o u t 3 .5  m i l l i o n
b u s h e ls  o f  c o rn  and 0 .6  m i l l i o n  b u s h e ls  o f  o a ts  from  I l l i n o i s  (C a iro ) .  
E41 a l s o  re c e iv e d  a b o u t 1 m i l l io n  b u s h e ls  o f  soybeans from  A rea 14 in  
L o u is ia n a  to  m eet demand.
In  A rea 15, m ost o f  th e  fe e d  g ra in s  w ere re c e iv e d  by th e  l a r g e s t  
fe e d  m i l l  (F 4 2 ). F42 r e c e iv e d  a b o u t 5 .3  m i l l io n  b u s h e ls  o f  c o rn  and
5 5 0 ,000  b u s h e ls  o f  o a ts  from  I l l i n o i s  (C a iro )  by r a i l  to  m eet r e g io n a l  
fe e d  demand. F42 a l s o  im p o rted  a b o u t 1 .2  m i l l i o n  b u s h e ls  o f  g r a in  
sorghum  from  Texas by r a i l .
The 1972 su rv ey  r e s u l t s  showed t h a t  E41 i n  A rea 12 re c e iv e d  a b o u t
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1 .7  m i l l io n  b u sh e ls  o f  fe e d  g r a in s  In  197b c o n t r a s te d  to  4 .1  m i l l i o n  
b u sh e ls  o f  feed  g ra in s  (c o rn  an d  g ra in  sorghum ) im p o rted  by t h i s  
e le v a to r  ty p e  in  th e  b a s ic  s o lu t i o n .  The su rv e y  a l s o  showed t h a t  
F42 in  A rea 15 re c e iv e d  a b o u t 3 .7  m i l l i o n  b u s h e ls  o f  fe e d  g r a in s  in  
1970 w hich i s  a b o u t 50 p e rc e n t  o f  th e  t o t a l  volume o f  fe e d  g ra in s  
im p o rted  by F42 in  th e  b a s ic  s o lu t io n .  T h is  im p lie s  t h a t  th e r e  i s  a  
la r g e  d i f f e r e n c e  in  th e  volume o f  feed  g r a in s  im p o rted  by f i rm  ty p e  
betw een model g e n e ra te d  l e a s t  c o s t  and c u r r e n t  m ark e t sy s te m s .
In  A rea 14, a b o u t 85 p e r c e n t  o f  th e  fe e d  g r a in s  was re c e iv e d  by 
e x p o r t  e le v a to r s  (E63) w hich re c e iv e d  a b o u t 2 .6  m i l l i o n  b u s h e ls  o f  
g r a in  sorghum from  Texas by r a i l ,  and a b o u t 1 m i l l i o n  b u s h e ls  o f  o a ts  
from  I l l i n o i s  by w a te r .  Most o f  th e  g r a in  sorghum im p o rted  from  o th e r  
s t a t e s  by E63 was sh ip p ed  to  f e e d  m il ls  i n  A rea 13.
In  A rea 13, 30 t o n s / h r .  f e e d  m i l l s  (F34) im p o rted  a b o u t 5 .8  m i l l i o n  
b u sh e ls  o f  c o m  and 1 .4  m i l l i o n  b u s h e ls  o f  o a ts  d i r e c t l y  from  I l l i n o i s  
by r a i l  w h ile  18 t o n s / h r .  fe e d  m i l l s  (F24) re c e iv e d  a b o u t 2 .5  m i l l io n  
b u s h e ls  o f  c o m  and 650 ,000  b u s h e ls  o f  o a t s  from  I l l i n o i s  by r a i l .
A l l  th e  g r a in  sorghum re c e iv e d  in  Area 13 came th ro u g h  e x p o r t  e le v a to r s  
in  A rea 14.
No i n t e r f i r m  t r a n s f e r  o f  f e e d  g r a in  o c c u r re d  w i th in  any SM 42 
a re a  o f  L o u is ia n a  in  th e  b a s ic  s o lu t io n  e x c e p t th e  sh ipm en t o f  o a ts  
to  F23 (670 ,000  b u s h e ls )  by E63. However, some fe e d  g ra in s  w ere moved 
betw een firm s  in  d i f f e r e n t  SM 42 a re a s  i n  each  r e g io n .  E le v a to rs  in  
A rea 12, f o r  exam ple, sh ip p ed  a  t o t a l  o f  a b o u t 2 .3  m i l l i o n  b u s h e ls  o f  
fe e d  g ra in s  to  A rea 15 in  th e  b a s ic  s o l u t i o n .  These f ig u r e s  a r e  
g e n e r a l ly  c o n s i s t e n t  w ith  th e  r e s u l t s  o b ta in e d  in  th e  1972 s u rv e y .
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In  s o u th  L o u is ia n a , o n ly  E63 sh ip p ed  fe e d  g ra in s  to  o th e r  f irm s  
in  th e  re g io n . E63 d i s t r i b u t e d  a b o u t 700,000 b u s h e ls  o f  g r a in  sorghum  
to  F24 and 1 .5  m i l l io n  b u s h e ls  to  F34. E63 a l s o  sh ip p ed  a b o u t 700 ,000  
b u sh e ls  o f  o a ts  to  18 t o n s / h r .  fe e d  m i l l s  (F23) in  A rea 14 and 400 ,000  
b u s h e ls  o f  o a ts  to  farm s in  A rea  13 . A l to g e th e r ,  E63 d i s t r i b u t e d  
a b o u t 4 m i l l i o n  b u s h e ls  o f  fe e d  g ra in s  to  fe e d  m i l l s  o r  farm s in  South  
L o u is ia n a .
In  th e  c a se  o f  sh ipm en ts  o u t o f  a  r e g io n , g ra in s  w ere sh ip p ed  by 
r i v e r  e le v a to r s  (E31, E41, E43, o r  E53) to  p la c e s  w here w a te r  t r a n s p o r t  
was a c c e s s ib le  b ecau se  w a te r  r a t e s  w ere low r e l a t i v e  to  o th e r  t r a n s ­
p o r t a t i o n  r a t e s .  In  th e  c a se  o f  g r a in  sh ipm en t w here w a te r  t r a n s p o r t  
was n o t a v a i l a b l e ,  movement o f  g r a in  by t r u c k  h ad  an  econom ic a d v an tag e  
f o r  s h o r t  d is ta n c e s  w h ile  r a i l  sh ipm en t was more fa v o ra b le  f o r  r e l a t i v e l y  
long  d i s t a n c e s .  G e n e ra l ly ,  tim e p e r io d  4 (Septem ber th ro u g h  December) 
re q u ire d  th e  g r e a t e s t  s to ra g e  c a p a c i ty .
The b a s ic  s o lu t io n  in d ic a te d  th e  e x is te n c e  o f  to o  many sm a ll 
c o u n try  e le v a to r s  i n  A reas 12 and 14. In  A rea 12, th e  optimum number 
o f  c o u n try  e le v a to r s  w ith  150,000 b u s h e ls  s to r a g e  c a p a c i ty  ( E l l )  i s  
fo u r  w h ile  21 o f  E l l  o r  s m a l le r  w ere now o p e ra t in g  in  th e  a r e a  in  1973. 
The optimum number o f  c o u n try  e le v a to r s  w ith  400 ,000  b u s h e ls  s to ra g e  
c a p a c i ty  (E21) and E31 was e s t im a te d  a s  s i x  and fo u r  r e s p e c t iv e ly .
These numbers a re  a b o u t th e  same a s  th e  c u r r e n t  number o f  th e s e  e l e v a to r  
ty p e s  in  th e  a r e a .  However, th e  optimum s o lu t io n  in d ic a te d  th a t  A rea 12 
needed  to  b u i ld  th r e e  more o f  E41 in  p la c e  o f  th e  sm a ll e le v a to r s  in  
o rd e r  to  im prove th e  m ark e tin g  sy stem  in  th e  a r e a .  The number o f  
e le v a to r s  r e q u ire d  in  A rea 12 would be d e c re a se d  from 33 to  19.
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In  A rea 15, th e  optimum number o f  c o u n try  e le v a to r s  w ith  50 ,0 0 0  
b u s h e ls  s to ra g e  c a p a c i ty  (E12) and  c o u n try  e le v a to r s  w ith  100,000 
b u sh e ls  s to ra g e  c a p a c i ty  (E22) was e s t im a te d  a s  f o u r  and  f iv e  r e s p e c t ­
i v e ly ,  w hich i s  a b o u t th e  same a s  th e  c u r r e n t  number o f  e l e v a to r s .
In  A rea 14, th e r e  w ere a l s o  c o n s id e ra b le  d i f f e r e n c e  in  th e  d i s t r i ­
b u t io n  o f  e l e v a to r  ty p e s  betw een  th e  o p tim a l and c u r r e n t  m arke t sy stem . 
The b a s ic  s o lu t io n  in d ic a te d  t h a t  o n ly  12 c o u n try  e le v a to r s  e x c lu d in g  
e x p o r t  e le v a to r s  w ere r e q u ir e d  in  A rea 14 , w hereas 34 c o u n try  e le v a to r s  
a r e  now o p e ra t in g  in  th e  a r e a .  In  t h i s  a r e a  o n ly  fo u r  o f  c o u n try  
e le v a to r s  w ith  50 ,000  b u sh e ls  s to ra g e  c a p a c i ty  (E13) and one e le v a to r  
w ith  300 ,000  b u sh e ls  s to ra g e  c a p a c i ty  (E33) e n te r e d  th e  o p tim a l s o lu t io n .  
C ountry  e le v a to r s  w ith  100 ,000  b u s h e ls  s to r a g e  c a p a c i ty  (E23) d id  n o t 
e n t e r  in to  th e  b a s ic  s o lu t io n .  The optimum number f o r  sm a ll r i v e r  
e le v a to r s  (E43) i s  two com pared to  th e  c u r r e n t  num ber, t h r e e .  On th e  
o th e r  hand , th e  b a s ic  s o lu t io n  in d ic a te d  t h a t  A rea 14 needed  th r e e  more 
o f  la rg e  r i v e r  e le v a to r s  (E53) in  p la c e  o f  th e  sm a ll c o u n try  e l e v a to r s .
The la r g e  d i f f e r e n c e  in  th e  number o f  e le v a to r s  betw een th e  
o p tim a l and th e  c u r r e n t  m ark e t sy stem  in  A rea 14 o c c u r re d  b ecau se  th e  
o p tim a l number o f  e le v a to r s  f o r  A rea 14 was d e r iv e d  on th e  c o n d it io n  
t h a t  farm s s h ip  ab o u t 1 2  m i l l i o n  b u s h e ls  o f  soybeans d i r e c t l y  to  e x p o r t  
e le v a to r s  and a b o u t 3 .2  m i l l i o n  b u s h e ls  o f  fe e d  g r a in s  d i r e c t l y  to  fe e d  
m i l l s .  A lso , m ost o f  th e  g r a in  was s to r e d  a s  en d in g  e le v a to r  in v e n to ry  
a t  E53 w hich had  th e  lo w e s t s to ra g e  c o s t  among c o u n try  e le v a to r s  in  
th e  a r e a .  T h is  im p lie s  t h a t  i t  i s  b e n e f i c i a l  to  b u i ld  more s to ra g e  
f a c i l i t i e s  a t  e x p o r t  e l e v a to r s  and  la r g e  c o u n try  e le v a to r s  (E53) in  
o rd e r  to  im prove th e  g r a in  m a rk e tin g  sy stem  in  t h a t  a r e a .  I t  sh o u ld
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a l s o  be n o ted  th a t  fe e d  m i l l s  o r  farm s In  A rea  14 m ust have s to ra g e  
f a c i l i t i e s  a d eq u a te  f o r  m erch an d is in g  a b o u t 3 .2  m i l l io n  b u sh e ls  o f  
fe e d  g ra in s  from  farm s d i r e c t l y  to  fe e d  m i l l s .
In  th e  b a s ic  s o lu t io n ,  e x p o r t  e le v a to r s  m erchand ised  ab o u t
19 m i l l i o n  b u sh e ls  o f  g r a in s  f o r  South  L o u is ia n a . W ith th e  p ro s p e c t  
o f  th e  in c re a s e  in  soybeans p ro d u c tio n  and fe e d  demand in  th e  f u tu r e ,  
th e  r o le  o f  e x p o r t  e le v a to r s  i s  e x p e c te d  to  become more im p o rta n t in  
a ssem b lin g  and d i s t r i b u t i n g  g ra in s  in  L o u is ia n a .
The b a s ic  s o lu t io n  f u r t h e r  in d ic a te d  t h a t  a b o u t th r e e  m i l l io n
I
b u sh e ls  o f  farm  s to ra g e  c a p a c i ty  was r e q u ir e d  in  A rea 12, a b o u t 700,000
b u s h e ls  in  A rea 15 , ab o u t 4 .8  m i l l io n  b u s h e ls  in  A rea 14, and a b o u t
400 ,000  b u sh e ls  in  A rea 13.
A l to g e th e r ,  th e  farm  s to ra g e  c a p a c i ty  r e q u ir e d  f o r  th e  s t a t e  was 
e s t im a te d  a t  n in e  m il l io n  b u s h e ls ,  a b o u t th e  same a s  e x i s t e d  on farm s 
in  L o u is ia n a  in  th e  1966-70 s e a s o n s . T h e re fo re , farm s in  L o u is ia n a  
had enough s to ra g e  f a c i l i t i e s  f o r  m e rc h an d is in g  th e  g ra in s  under 
c o n s id e r a t io n  in  t h i s  s tu d y .
Feed M ills
As was e x p e c te d , th e  b a s ic  s o lu t io n  in d ic a te d  th e  e x is te n c e  o f  
to o  many sm a ll s c a le  fe e d  m i l l s  in  L o u is ia n a . Four la rg e  s c a le  fe e d  
m i l l s  (two o f  F42 and two o f  F22) e n te r e d  th e  o p tim a l s o lu t io n  in  
N orth  L o u is ia n a  w hereas a b o u t 19 fe e d  m i l l s  a r e  now o p e ra t in g  in  t h a t  
re g io n .
In  South L o u is ia n a , a t o t a l  o f  17 la rg e  s c a le  fe e d  m i l l s  ( f iv e  o f  
F23, f iv e  o f  F24, and seven  o f  F34) e n te r e d  th e  o p tim a l s o lu t io n  w h ile  
75 fe e d  m i l l s  a r e  now o p e ra t in g  in  t h a t  r e g io n .
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Because o f  th e  h ig h  m a n u fa c tu r in g  c o s t  o f  sm a ll s c a le  fe e d  m il ls  
( F l l ) , w hich was th e  o n ly  fe e d  m i l l  ty p e  a v a i l a b l e  in  A rea 12, no 
m an u fac tu red  fe e d  was p roduced  in  A rea  12 i n  th e  b a s ic  s o lu t io n .
A rea 12 h as  an  econom ic a d v an tag e  in  r e c e iv in g  g ra in s  compared w ith  
fe e d  m i l l  ty p es  in  A rea 15 and t h e r e f o r e , ;  i t  may be d e s i r a b le  to  b u i ld
a la r g e  s c a le  fe e d  m i l l  in  A rea 12 , o r  n e a r  A rea 12 , in  o rd e r  to
red u ce  th e  assem bly  c o s t  o f  fe e d  g ra in s  from  A rea 12 and to  red u ce  th e  
d i s t r i b u t i o n  c o s ts  o f  f e e d s .
G ra in  Movement by Mode o f  T r a n s p o r ta t io n
The b a s ic  s o lu t io n  showed t h a t  a b o u t 56 m i l l i o n  b u s h e ls  o f  g r a in  
w ere moved in  N o rth  L o u is ia n a  and  a b o u t 47 m i l l i o n  b u s h e ls  o f  g r a in
w ere moved in  South  L o u is ia n a .
In  N orth  L o u is ia n a , a b o u t 43 p e rc e n t  o f  th e  t o t a l  g r a in  was moved 
by t r u c k ,  a b o u t 39 p e rc e n t  by w a te r  and  th e  r e s t  (ab o u t 18 p e rc e n t)  
by r a i l  i n  th e  b a s ic  s o lu t io n .  In  South  L o u is ia n a , t r u c k  was a ls o  th e  
m ost im p o r ta n t mode o f  t r a n s p o r t a t i o n ,  a c c o u n tin g  f o r  a b o u t 60 p e rc e n t  
o f  t o t a l  g r a in  movement i n  th e  r e g io n .  R a i l  sh ipm en t ran k ed  seco n d , 
a c c o u n tin g  f o r  30 p e rc e n t  o f  th e  t o t a l  g r a in  movement in  th e  r e g io n . The 
movement o f  g r a in  by w a te r  a cc o u n te d  f o r  o n ly  1 0  p e rc e n t  in  t h i s  r e g io n .
F o r th e  s t a t e ,  a  t o t a l  o f  141 m i l l i o n  b u s h e ls  o f  g r a in  w ere moved 
a c c o rd in g  to  th e  1972 su rv e y  d a ta  w h ile  o n ly  a b o u t 103 m i l l io n  b u sh e ls  
w ere moved in  th e  optimum s o lu t io n .  A m a jo r so u rc e  o f  th e  d i f f e r e n c e  
betw een  th e s e  two e s t im a te s  was in  th e  volume o f  g r a in  movements due to  
i n t e r f i r m  t r a n s f e r  o f  g r a in s  w i th in  SM 42 a re a s  o f  L o u is ia n a . T his 
im p lie s  th e  p o s s i b i l i t y  o f  re d u c in g  th e  m a rk e tin g  c o s t  c o n s id e ra b ly  
by s h ip p in g  g ra in s  d i r e c t l y  to  th e  p la c e  w here needed r a th e r  th a n  go ing  
th ro u g h  in te rm e d ia te  f a c i l i t i e s .
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Effects of Changes In Some Coefficients of the Model
P a ra m e tr ic  programming m ethods w ere a p p l ie d  to  t e s t  th e  s e n s i t i ­
v i t y  o f  th e  o p tim a l m ark e t sy stem  to  changes in  some p a ra m e te rs  o f  
th e  m odel.
The fo llo w in g  s i x  s t im u l i  w ere  exam ined .
1 . 2 0  p e rc e n t in c r e a s e  in  p ro d u c tio n .
2 . 2 0  p e rc e n t  in c r e a s e  in  fe e d  demand (farm  fe e d  demand and
fe e d  m i l l  dem and).
3 . 10 p e rc e n t  in c r e a s e  in  r a i l  r a t e s .
4 . 30 p e rc e n t  in c r e a s e  in  r a i l  r a t e s .
5 . 50 p e rc e n t  in c r e a s e  in  w a te r  r a t e s .
6 . 1 0 0  p e rc e n t  in c re a s e  in  w a te r  r a t e s .
Farm m ark e tin g  p a t t e r n s  w ere e s s e n t i a l l y  unchanged in  a l l  v a r i a t i o n s  
a lth o u g h  th e  volumes o f  g r a in  m arke ted  to  each  f i r m  w ere changed 
s l i g h t l y  in  some c a s e s .
When p ro d u c tio n  was in c re a s e d  by 20 p e r c e n t ,  th e  volume o f  fe e d
g ra in s  m arke ted  to  each  f irm  g e n e r a l ly  in c r e a s e d .  However, th e  in c r e a s e s
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in  volum es o f  fe e d  g ra in s  m ark e ted  was s m a ll b e ca u se  o f  th e  low b ase  
p ro d u c tio n  o f  fe e d  g r a in  in  L o u is ia n a  r e l a t i v e  to  t h a t  sh ip p e d  in  from  
o u t o f  s t a t e .  The 20 p e r c e n t  in c r e a s e  in  p ro d u c tio n  o f  fe e d  g r a in s  
(c o m , g r a in  sorghum , and o a t s )  d e c re a se d  th e  im p o rt o f  fe e d  g r a in s  
by o n ly  450 ,000  b u sh e ls  in  N orth  L o u is ia n a  and a b o u t 1*3 m i l l i o n  
b u s h e ls  in  South  L o u is ia n a . On th e  o th e r  h an d , a 20 p e rc e n t  in c r e a s e  
in  soybean, p ro d u c tio n  am ounts to  a b o u t 3 .9  m i l l i o n  b u s h e ls  in  N orth  
L o u is ia n a  and a b o u t 4 .2  m i l l io n  b u sh e ls  in  South  L o u is ia n a . T h e re fo re , 
an  in c re a s e  in  soybean  p ro d u c tio n  w i l l  s i g n i f i c a n t l y  a f f e c t  th e  volume
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of grain movement in each region.
When fe e d  demand was in c re a s e d  by 20 p e rc e n t ,  th e  volume o f  
l o c a l ly  produced fe e d  g ra in s  m ark e ted  to  each  ty p e  o f  f i rm  was 
d e c re a se d  g e n e r a l ly  due to  th e  in c re a s e  in  farm  fe e d  demand. The 
d e c re a se  w as, how ever, v e ry  sm a ll ranging- frdm  4 ,0 0 0  b u sh e ls  to  194 ,000  
b u s h e ls  p e r  f irm . On th e  o th e r  h an d , th e  im p o rt o f  fe e d  g ra in s  was
i
in c re a s e d  c o n s id e ra b ly  due to  th e  r e l a t i v e l y  la r g e  volume o f  fe e d  m i l l  
demand. In  t h i s  c a s e ,  N orth  L o u is ia n a  needed to  im p o rt a d d i t io n a l  
f e e d  g ra in s  o f  a b o u t 2 .2  m i l l i o n  b u s h e ls  an(l South  L o u is ia n a  a b o u t 4 .0  
m i l l i o n  b u s h e ls .
An in c re a s e  in  th e  r a i l  r a t e  o f  10 p e rc e n t  d id  n o t  cd u se  s i g n i f i c a n t  
changes from  th e  b a s ic  s o lu t io n .  However,' when r a i l  r a t e s  in c re a s e d  
by 30 p e r c e n t ,  some changes in  g r a in  flow  p a t t e r n s  o c c u r re d .  In  N orth
t
L o u is ia n a , E41 im p o rted  by w a te r  a l l  th e  fe e d  g r a in s  (c o rn  and o a t s )  
r e q u ir e d  and th e n  sh ip p ed  them by t ru c k  to  fe e d  m i l l s  in  A rea 15. 
S im i la r ly ,  in  South L o u is ia n a , E63 im p o rted  by w a te r  a l l  th e  fe e d  
g r a in s  r e q u ir e d  and th e n  sh ip p ed  them by t r u c k  to  fe e d  m i l l s  in  A rea  13.
A 100 p e rc e n t  in c re a s e  i n  w a te r  r a t e s  d e c re a se d  g r a in  movements 
by w a te r  by o n ly  1 .5  m i l l io n  b u s h e ls  in  N orth  L o u is ia n a , and a b o u t
700,000 b u sh e ls  in  South  L o u is ia n a . T h e re fo re , th e  movement o f  g r a in  
by w a te r  was r e l a t i v e l y  i n s e n s i t i v e  to  changes in  w a te r  t r a n s p o r t a t i o n  
r a t e s .
The optimum number o f  each  e le v a to r  ty p e  d id  n o t v a ry  b ecau se  o f  
th e  changes made in  th e  c o e f f i c i e n t s  o f  th e  model to  t e s t  s e n s i t i v i t i e s ,  
e x c e p t in  th e  c ase  o f  a 20 p e rc e n t  in c re a s e  in  p ro d u c tio n . T h is im p lie s  
t h a t  s t a b i l i t y  o f  th e  model g e n e ra te d  m arke t sy stem  w ith  r e s p e c t  to  
th e  s t im u l i  u n d e r c o n s id e r a t io n  in  t h i s  s tu d y  i s  g r e a t .  The s t a b i l i t y
127
may be due to  th e  r e l a t i v e l y  low d e g re e  o f  d i v e r s i t y  o f  e l e v a to r  
ty p e s  a v a i l a b le  in  each  SM 42 a re a  o f  L o u is ia n a . F or exam ple , o n ly  
r i v e r  e le v a to r s  (E31 and E 41), w ere c a p a b le  o f  r e c e iv in g  fe e d  g ra in s  
by w a te r  from  c o rn  b e l t  s t a t e s  in  A rea 12 and o n ly  fe e d  m i l l s  c o u ld
im p o rt fe e d  g ra in s  from  o u ts id e  th e  s t a t e  in  A rea 15 and A rea 13.
A n o th er f a c t o r  may be r e l a t i v e l y  sm a ll volume o f  g r a in  sh ipm en ts  to
o u ts id e  th e  re g io n  from  L o u is ia n a .
Some changes o c c u r re d  in  th e  volume o f  g r a in  sh ipm en ts  by mode 
o f  t r a n s p o r t a t i o n ,  depend ing  upon changes i n  t r a n s p o r t a t i o n  r a t e s .  
However, th e  changes w ere to o  sm a ll to  a f f e c t  th e  o p tim a l number o f  
e l e v a to r s .
The l e a s t  c o s t  s o lu t io n  f o r  th e  m ark e t sy stem  in d ic a te d  th e  
e x is te n c e  o f  too  many c o u n try  e le v a to r s  and fe e d  m i l l s  in  L o u is ia n a . 
The s tu d y  re v e a le d  t h a t  a p p ro x im a te ly  40 c o u n try  e le v a to r s  and 21 
fe e d  m i l l s  in  a s p e c i f i c  s p a t i a l  a rran g em en t w ould be s u f f i c i e n t  in  
L o u is ia n a . A t p r e s e n t ,  th e r e  a r e  74 c o u n try  e le v a to r s  and 94 fe e d  
m i l l s  in  th e  s t a t e .  T his s tu d y  showed th e  p o s s i b i l i t y  o f  re d u c in g  
mark'* .ig c o s t  c o n s id e ra b ly  by re o rg a n iz in g  L o u i s ia n a 's  g r a in  
m ark e tin g  sy stem .
L im ita t io n s  o f  S tudy
I t  i s  im p o ss ib le  to  s t a t e  d e f i n i t e l y  t h a t  su ch  a  r e o r g a n iz a t io n  
would improve th e  g e n e ra l  w e lfa re  s in c e  p a r t i a l  e q u i l ib r iu m  whs 
employed in  t h i s  s tu d y . F or exam ple, t h i s  model d id  n o t ta k e  in to  
acc o u n t th e  lo s s  o f  c a p i t a l  w hich would r e s u l t  from  p la n t  abandonm ent 
and v a r io u s  seco n d ary  e f f e c t s  a s s o c ia te d  w ith  r e d u c t io n  in  p la n t  
num bers. In  t h i s  c o n n e c tio n , i t  sh o u ld  be a l s o  m entioned  t h a t  th e
128
r e l i a b i l i t y  o f  th e  r e s u l t s  o f  t h i s  s tu d y  depends on th e  v a l i d i t y  o f  
th e  v a r io u s  a ssu m p tio n s  made and th e  p r e c i s io n  o f  v a r io u s  d a ta  in p u t s .
Some assu m p tio n s  made in  t h i s  s tu d y  may n o t  h o ld .  F o r exam ple, 
th e  y e a r  1970 was ta k e n  a s  a  benchm ark f o r  L o u is ia n a  w ith  r e s p e c t  to  
feed  g r a in  and soybean  p ro d u c tio n  and to  sh ipm en ts  and  b e g in n in g  and 
end ing  in v e n to r ie s  in  each  a re a  exam ined. A c tu a l d a ta  on th e s e  item s 
w ere s p e c i f i e d  in  th e  model and c o n se q u e n tly , to  th e  e x te n t  1970 i s  
n o t t y p i c a l ,  th e  r e s u l t s  c o u ld  be m is le a d in g . To i l l u s t r a t e ,  end ing  
in v e n to ry  o f  g ra in s  f o r  th e  s t a t e  was a b o u t f iv e  p e rc e n t  g r e a t e r  th a n  
b e g in n in g  in v e n to ry  in  1970 p e rh ap s  c a u s in g  long  ru n  s to r a g e  r e q u i r e ­
ments to  be s l i g h t l y  o v e r s ta te d  and  t r a n s p o r t a t i o n  c o s ts  u n d e r s ta te d .  
However, had th e  d i f f e r e n c e  betw een  b e g in n in g  and en d in g  in v e n to r ie s  
been  la r g e  th e  r e s u l t s  may have b een  q u i t e  m is le a d in g . F o r th o se  who 
would a t te m p t to  make o th e r  a n a ly s e s  b a sed  on t h i s  m odel, c o n s id e r a t io n  
m ight be g iv en  to  s p e c ify in g  t h a t  b e g in n in g  'and  en d in g  in v e n to r ie s  
be the  same as a p o s s ib le  way o f  fa c in g  up to  t h i s  p rob lem .
A n o th e r exam ple co n ce rn s  th e  a ssu m p tio n  t h a t  u n l im ite d  s u p p l ie s  
o f  g r a in s  a re  a v a i l a b le  a t  each  o r i g i n  o u ts id e  th e  r e g io n . C o n seq u en tly , 
th e  model p ick ed  up th e  l e a s t  c o s t  so u rc e  o f  th e  g r a in  and  a l l  th e  
g ra in s  w ere drawn from  th a t  o r i g i n .  However, a l l  g r a in s  needed  may 
n o t be drawn from  th a t  o r ig i n  b e ca u se  o f  r e g io n a l  c o m p e t it io n  f o r  th e  
g r a in .  In  such c a s e s ,  th e  rem a in in g  amounts r e q u ir e d  m ust be drawn 
from  th e  second b e s t  so u rc e  o f  g r a in ,  and so o n .
A n o th er l im i t a t i o n  o f  t h i s  s tu d y  i s  t h a t  d i s t r i b u t i o n  o f  
m an u fac tu red  feed  was n o t in c lu d e d  in  the* m odel. I f  th e  model i s  to  
answ er q u e s tio n s  a b o u t th e  l e a s t  c o s t  s i z e  fe e d  m i l l s ,  b o th  assem bly
c o s t  from f i r s t  o r i g i n  and d i s t r i b u t i o n  c o s t  to  end u s e r s  m ust be 
in c lu d e d . T h is problem  i s  n o t s e r io u s  in  tih is  a n a ly s i s  b ecau se  th e  
economy o f  s c a le  in  m a n u fa c tu r in g  fe e d  g e n e r a l ly  overw eighs th e  
diseconom y o f  s c a le  in  fe e d  d i s t r i b u t i o n  due to  th e  la rg e  d i f f e r e n c e s  
in  s iz e  o f  fe e d  m i l l  ty p e s  in c lu d e d  i n  th e  a n a l y s i s .  No s i g n i f i c a n t  
change in  th e .b a s ic  s o lu t io n  was found  when th e  mddel was re ru n  a f t e r  
ad d in g  c o e f f i c i e n t s  f o r  fe e d  d i s t r i b u t i o n  c o s ts  to  c o rre sp o n d in g  
fe e d  m an u fa c tu rin g  c o s t s .
A lthough  t h i s  s tu d y  i s  s u b je c t  to  l i m i t a t i o n s  as  m entioned  
e a r l i e r ,  th e  r e s u l t s  o f  th e  s tu d y  do s u g g e s t  some p e r s p e c t iv e  a s  to  
w hat the  optimum g r a in  m a rk e tin g  sy stem  i n  L o u is ia n a  m igh t lo o k  l i k e .  
The a n a ly s e s  d e se rv e  c a r e f u l  c o n s id e r a t io n  by th o se  whoe a r e  
c o n te m p la tin g  c o n s t r u c t in g  new f a c i l i t i e s  o r  ad d in g  to ,  re d u c in g , 
o r  abandoning  o ld  o n e s .
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Appendix Table 1. Row and Column Names
Row names s t a r t s  w ith  a l e t t e r  "R" and c o n s i s t s  o f  6  numbers in  
t h i s  example w h ile  column name c o n s i s t s  o f  8  num bers. The i n i t i a l  
number on any row o r  column in d ic a te s  g r a in  to  w hich i t  a p p l i e s .  The 
second  number on any row o r  column r e p r e s e n ts  tim e p e r io d  and so o n . 
Zero  number f o r  th e  i n i t i a l  number o r  second  number on any  row o r  
column means t h a t  th e  v e c to r  a p p l ie s  to  a l l  g r a in s  o r  a l l  tim e p e r io d s .
A. Row Coding
O rd er o f  Number
4-5
D e s c r ip t io n
G ra in
(1 : c o rn , 2 : w h e a t, 3: s o y b e a n s ,— )
Time p e r io d  
0 
1 
2
3
4
No r e s t r i c t i o n
J a n .  -  Mar. (w aterw ays f ro z e n )
A pr. -  May
Ju n e  -  Aug. (w heat and o a t  h a r v e s t )
Sep. -  D ec. (c o m  and soybeans h a r v e s t )
F u n c tio n s
h a r v e s t
su p p ly
c a p a c i ty  ( s to ra g e  o r  d ry in g )
demand
r e s t r i c t i o n
summing
F irm  ty p e  
0 1 : none
1 0 : fa rm
20 
30 
71
e l e v a to r  (2 1 : e le v a to r  ty p e  1 , — ) 
fe e d  m i l l  (31:. fe e d  m i l l  ty p e  1 , - — ) 
o u t  o f  r e g io n  1 (72: o u t o f  re g io n  2 ,
 )
Mode 
0  
1  
2
3
4
5
6
7
8 
9
none
tr u c k
r a i l
w a te r
w et
dry
in v e n to ry
sh ipm ent
r e c e ip t s
s to ra g e
1 3 6
A p p e n d ix  T a b le  1 ( C o n t in u e d )
B. Column Coding
O rder o f  Number D e s c r ip t io n
1 G ra in
(1 : c o m , 2: w h e a t, 3 : so y b e a n ,— )
Time p e r io d
no r e t r i c t i o n  on tim e 
J a n .  -  Mar.
A p r. -  May 
Ju n e  -  Aug.
S ep . -  Dec.
3 F u n c tio n
0 : go to  th e  8 th  number o f  column
1 : h a r v e s t  (dry)
2 : h a r v e s t  (w et)
3: d ry in g  
4 : s t o r in g
5 : s h ip p in g  d ry  o r  t o t a l
6 : s h ip p in g  w et
7: r e c e iv in g
4 -7  Firm  ty p e
4-5 O r ig in  f i r m  ty p e
6-7  D e s t in a t io n  f i rm  ty p e
0 0 : no f irm  ty p e
1 0 : fa rm
2 0 : e l e v a to r  (2 1 : e le v a to r  ty p e  1 , — )
30: fe e d  m i l l  (31: fe e d  m i l l  ty p e  1 , — )
71: o u t o f  re g io n  1 (72: o u t  o f  re g io n  2 ,
 )
Mode o f  T r a n s p o r ta t io n
0 n o t  a p p l ic a b le
1 t r u c k
2 r a i l
3 w a te r
4 in v e s t  in  s to ra g e
5 in v e s t  in  d ry in g
7 fa rm  use
8 m a n u fa c tu r in g  fe e d
9 summing
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A p p e n d ix  T a b le  2 .  T r u c k  R a t e s  E f f e c t i v e  A u g u s t  1 5 ,  1 9 7 4 .
M iles  P r ic e  p e r  100 lb s ( c e n ts )
0 - 2 6
2 - 5 1 0
6 - 1 0 1 1
1 1 - 15 1 2
16 - 2 0 13
2 1 - 30 14
31 - 40 15
41 - 50 16
51 - 60 18
61 - 70 2 0
71 - 80 2 2
81 - 90 24
91 - 1 0 0 26
1 0 1 - 1 1 0 28
1 1 1 - 1 2 0 31
1 2 1 - 130 34
131 - 140 37
141 - 150 40
151 - 160 43
161 - 170 46
171 - 180 49
181 - 190 52
191 - 2 0 0 55
2 0 1 . - 225 61
226 - 250 6 8
251 - 275 75
275 - 300 82
S ource: L o u is ia n a  Farm B ureau R ice  M arketing  A s s o c ia t io n ,  C row ley,
L o u is ia n a .
1 3 8
A p p e n d ix  T a b le  3 .  S t o r a g e  C o s t  f o r  D i f f e r e n t  S i z e s  o f  E l e v a t o r s ,  a /
S to rag e  C ap a c ity
T o ta l  F ix e d  S to ra g e ^ /  
C ost p e r  Y ear
T o ta l  V a r ia b le  S to ra g e ^ / 
C o st p e r  Y ear
( 0 0 0  bu) $ $
35 3572 555 .11
(50) (4405) (850 .14 )
1 0 0 7183 1833.58
(150) (9635) (2760 .68)
( 2 0 0 ) (12087) (3687 .79 )
(300) (16990) (5541 .99)
(400) (21894) (7396 .20)
500 26797 9250.40
( 1 0 0 0 ) (44901) (17394 .00)
(1400) (59385) (23908 .88)
2 0 0 0 81110 33681.20
4500 189475 87363.60
(5000) (204869) (97228 .00)
15000 512755 294516.00
a /  E s tim a te s  made by B aldw in  f o r  d i f f e r e n t  s i z e s  o f  e le v a to r s  
in  Ohio.
The number in  th e  p a re n th e s e s  a re  th e  f ig u r e s  o b ta in e d  by 
l i n e a r  i n t e r p o l a t i o n  o f  th e  o r i g i n a l  d a ta .
_1 /  R e fe r to  A ppendix T ab le  4 .
2 /  C o n s is ts  o f  in s u ra n c e ,  ro d e n t ,  r e s p i r a t i o n  and a e r a t io n  c o s t s .
1. In su ra n c e  c o s t :  $ .0 0 0 4 /b u . p e r  m onth.
2. R odent c o s t :  $ .0 0 0 3 /b u . p e r  m onth.
3. R e s p ir a t io n  c o s t :  Assumed $ 0 .0 0 0 5 9 /b u . p e r  month fo r
u p r ig h t  s to ra g e  u n i t s  and $0 . 0 0 1 /b u . p e r  month f o r  f l a t  
s to ra g e  u n i t s .
A p p e n d ix  T a b le  4 .  T o t a l  F i x e d  C o s t  o f  E l e v a t o r  S t o r a g e . 2 /
E le v a to r  Type E l E2 E3 E4 E5 E6
S to ra g e  c a p a c i ty  (000 bu) 35 1 0 0 500 2 0 0 0 4500 15000
D e p re c ia t io n - -5 0  y e a rs  u p r ig h t  
& 33 y e a r s  f l a t  ( $ ) i /  867 1912.5 7464.2 22958.9 53118 147866.3
In s u ra n c e —mid v a lu e  o f  con­
s t r u c t i o n  c o s t  tim es  r a t e  
( .0 0 5 )  108 2 1 0 773 2324 5457 14555
I n t e r e s t —mid v a lu e  tim es
9 % 1951 3783 ' 13927 41837 98238 261999
T axes— 35 m i l l s  on 40% o f
p u rc h a se  p r i c e  607 1178 4333 13016 30563 81510
W arehouse bond $ .15  tim es 
b u s h e ls  o f  c a p a c i ty .  The 
ch arg e  i s  $ 7 .5 /$1000  f o r  
th e  f i r s t  $1 0 , 0 0 0 ,
$5/$1000 f o r  th e  n e x t 
$15,000 and $ 3 /$ 1 ,0 0 0  
t h e r e a f t e r  3938 1 0 0 300 975 2 1 0 0 6825
T o ta l  f ix e d  c o s t  ($ ) 3572 7183 26797 81110 189475 512755
B a ld w in 's  e s t im a te s  f o r  d i f f e r e n t  s i z e s  o f  e le v a to r s  i n  O hio .
1 /R e fe r  to  Appendix T ab le  9 .
A p p e n d ix  T a b le  5 .  R e c e i v i n g  C o s t s  E s t im a t e d  f o r  t h e  S e l e c t e d  E l e v a t o r  T y p e s  i n  L o u i s i a n a .^ . /
R egion Sub- E le v a to r -^  
r e g io n  Type
T v 2 / L a b o r-
C ost
3 /E l e c t r i c a l -
C ost
4 /M e c h a n ic a l-
C o st
T o t a l -
C o s t .
C o st/—^  
bu
R eceivingZ ./ 
o r  Loading 
o u t C o s t/b u .
N orth 1
L o u is ia n a (A rea 12) E l l 2250 4 7 0 .4 683 .5 3403.9 0 .0057 0 .0029 .
E21 3000 627 .2 1918.5 5545 .7 ‘ 0 .0069 0.0035
E31 8000 3136.0 2412 .5 13548.5 0 .0034 0.0017
o
E41 11250 6048.0 6890.0 24188.0 0.0027 0 .0014
L
(A rea 15) E12 500 142.8 188 .2 831 .0 0 .0055 0 .0028
E22 2 0 0 0 285 .6 4 36 .5 2722.1 0 .0091 0.0045
South 3
L o u is ia n a (A rea 14) E13 750 285 .6 188.2 1223.8 0 .0041 0 . 0 0 2 1
E23 2498 475 .5 4 3 6 .5 3410 .0 0 .0068 0 .0034
E33 3000 3 8 0 .8 1424.5 4805 .3 0 . 0 1 2 0 0.0060
E43 3330 783 .2 930 .5 5043 .7 0 .0050 0.0025
E53 6250 1568.0 4900 .0 12718.0 0 .0063 0.0031
E63 1 0 0 0 0 0 67200.0 13767.9 180967.9 0 .0018 0.0009
a /  B aldw in ’s  p ro c e d u re  f o r  e s t im a t in g  th e  c o s t  was u sed .
1 / R e fe r  to  t e x t  T ab le  8  f o r  an  e x p la n a t io n  o f  e l e v a to r  ty p e s .
2 /  R e fe r  to  ap p en d ix  T ab le  6 .
3 /  R e fe r  to  ap p en d ix  T ab le  7.
4 /  R e fe r  to  ap p en d ix  T ab le  8 . ( l i n e a r  i n t e r p o l a t i o n  was made f o r  th e  e le v a to r  s i z e  n o t
a p p e a r in g  i n  th e  ap p en d ix  T ab le  8 . )
5 /  “ 2 /  +  3 /  +  4 /
6 /  = 5 /  d iv id e d  by t o t a l  volume o f  g r a in  h a n d le d  by th e  c o rre sp o n d in g  ty p e  o f  e l e v a to r .  
7 / = 6 /  d iv id e d  by 2 (one way o f  g r a in  movement i s  ta k e n  in to  c o n s id e r a t i o n . )
o /
A p p e n d ix  T a b le  6 .  L a b o r  C o s t  f o r  R e c e i v i n g  G r a in  b y  T y p e  o f  E l e v a t o r  i n  E a ch  R e g io n - .—
R egion Sub-re g io n
E le v a to r—^
Type
S to ra g e
C ap ac ity
Volume—/
M erchan­
d iz e d
3 /R ece iv in g — 
o r  Load 
Time Leg
No. o f—/  
Leg H ours
No. o f—/  
L ab o re rs
C ost o f£ /  
Labor f o r  
a  S to rag e  
y e a r
(OOObu) (OOObu) ( b u . / h r . ) ( d o l l a r )
N orth 1
L o u is ia n a (A rea 12) E l l 150 600 4000 300 3 2250
E21 400 800 4000 400 3 3000
E31 500 4000 1 0 0 0 0 800 4 8000
2
E41 1400 9000 2 0 0 0 0 900 5 11250
(A rea 15) E12 50 150 1500 2 0 0 1 500
E22 1 0 0 300 1500 400 2 2 0 0 0
S ou th 3
L o u is ia n a (A rea 14) E13 50 300 2 0 0 0 300 1 750
E23 1 0 0 500 3000 333 3 2498
E33 300 400 2 0 0 0 400 3 3000
E43 2 0 0 1 0 0 0 6000 333 4 3330
E53 1 0 0 0 2 0 0 0 8000 500 5 6250
E63 5000 1 0 0 0 0 0 40000 5000 8 1 0 0 0 0 0
^ B a ld w in 's  p ro c e d u re  f o r  e s t im a t in g  c o s t  was u sed .
! / R e fe r  to  t e x t  T able 8  f o r  an  e x p la n a t io n  o f  e l e v a to r  ty p e .
2 / ,  3 / :  O b ta ined  from  th e  1972 su rv e y  d a ta .
4 /  = 2 /  d iv id e d  by 3 /  tim es  2 (The f ig u r e  in  3 /  i s  one way and so  t o t a l  le g  tim e  i s  d o u b le d ).
5 /  : No. o f  la b o rs  r e q u ir e d  p e r  le g  h o u r .
6 /  = 4 /  tim es 5 /  tim es  2 .5  ( la b o r  c o s t :  $2 .50  p e r  h o u r)  .
A p p e n d ix  T a b le  7 .  E l e c t r i c a l  C o s t s  E s t i m a t e d  f o r  S e l e c t e d  E l e v a t o r  T y p e s  i n  E a ch  R e g i o n . f i /
R egion Sub- E le v a  t o r i /  
r e g io n  Type
S to rag e
C a p a c ity
Volume^/
M erchan­
d iz e d
R ece iv in g —^  H P/bu^/ 
o r  Load o f  
Time L eg Leg
No. o f—/  
Leg H ours
E l e c t r i c a l —/
C ost
(OOObu) (OOObu) ( b u . / h r . ) ( d o l l a r )
N orth 1
L o u is ia n a (A rea 12) E l l 150 600 4000 0 .0 1 4 300 4 7 0 .4
E21 400 800 4000 0 .0 1 4 400 627 .2
E31 500 4000 1 0 0 0 0 0 .0 1 4 800 3136.0
O E41
1400 9000 2 0 0 0 0 0 . 0 1 2 900 6048.0
Z
(A rea 15) El2 50 150 1500 0 .017 2 0 0 142.8
E22 1 0 0 300 1500 0 .0 1 7 400 285.6
S ou th 3
L o u is ia n a (A rea 14) E13 50 300 2 0 0 0 0 .0 1 7 300 285.6
E23 1 0 0 500 3000 0 .0 1 7 333 475 .5
E33 300 400 2 0 0 0 0 .0 1 7 400 380.8
E43 2 0 0 1 0 0 0 6000 0 .0 1 4 333 783.2
E53 1 0 0 0 2 0 0 0 8000 0 .0 1 4 500 1568.0
E63 5000 1 0 0 0 0 0 40000 0 . 0 1 2 5000 67200.0
—/B a ld w in 's  p ro c e d u re s  f o r  e s t im a t in g  th e  c o s t  was u se d .
—/R e fe r  to  t e x t  T ab le  8  f o r  an e x p la n a t io n  o f  e l e v a to r  ty p e .
2 / ,  3 / :  O b ta ined  from  th e  1972 su rv ey  d a ta .
O b ta ined  from  B a ld w in 's  e s t im a te .
5 /  = 2 /  d iv id e d  by 3 /  tim es 2 .
6 /  = 3 /  tim es  4 /  tim es  5 f  tim es  0 .0 2 8  ( e l e c t r i c a l  c o s t  /  KWH = $ 0 .0 2 8 ) .
1 4 3
A p p e n d ix  T a b le  8 .  M e c h a n ic a l  L o s s  f o r  A l l  G r a i n . f i /
S to ra g e  C ap a c ity  (1 ,0 0 0  b u .) T o ta l  ($ ) -^
35 113 .8
1 0 0 436 .5
500 2 ,4 1 2 .5
2 , 0 0 0 9 .8 7 5 .0
4 ,5 0 0 1 0 ,7 2 5 .0
15 ,000 7 4 ,6 2 5 .0
a /  B a ld w in 's  e s t im a te s  f o r  th e  e l e v a to r  ty p e s  i n  O hio .
b /  Assumed $ 0 .0 0 3 2 5 /b u . f o r  u p r ig h t  s to r a g e  u n i t s  and 
$ 0 .0 0 5 5 /b u . f o r  f l a t  s to r a g e  u n i t s  ( r e f e r  to  ap p en d ix  T ab le  9 
f o r  s to r a g e  u n i t s  o f  d i f f e r e n t  e l e v a to r  ty p e s ) .
s/A p p e n d ix  T a b le  9 .  New B u i l d i n g  C o n s t r u c t i o n  C o s t s . —
Elevator
Type Upright
.Flat
Tanks Total
Cost
Upright
Cost
Flat Total
El 35,000 0 35 ,000 43 ,361 0 4 3 ,361
E2 50 ,000 50 ,000 1 0 0 , 0 0 0 61,945 22,230 84 ,175
E3 150,000 350,000 500,000 185,835 123,669 309,504
E4 500,000 1 ,5 0 0 ,0 0 0 2 , 0 0 0 , 0 0 0 506 ,090 423 ,626 929,716
E5 1 ,2 5 0 ,0 0 0 3 ,2 5 0 ,0 0 0 4 ,5 0 0 ,0 0 0 1 ,2 6 5 ,2 2 5 917,858 2 ,1 8 3 ,0 8 3
E6 3 ,5 0 0 ,0 0 0 11 ,500 ,000 1 5 ,0 0 0 ,0 0 0 2 ,7 7 2 ,4 0 6 3 ,0 4 9 ,8 0 0 5 ,8 2 2 ,2 0 6
~ Baldwin's estimates for selected elevator types in Ohio.
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a /
A p p e n d ix  T a b le  1 0 .  Farm  S t o r a g e  C o s t . —
The fo llo w in g  a r e  assum ed:
1 . Farm s to r a g e  a t  18 ,000  b u s h e ls  o f  g r a in
2 . F ix ed  c o s t :
a .  C o n s tru c tio n : $7,532
b . S to ra g e  equ ipm ent: $2,118
A. F ix ed  C ost f o r  Farm S to rag e Farm s to ra g e  c o s t ($)
Item B u ild in g Equipment T o ta l
D e p re c ia t io n  c o s t  ( s t r a i g h t  l in e ) 627 264 891
( 1 2  y r s . ) ( 8  y r s . )
In su ra n c e --m id  v a lu e  o f  f ix e d  c o s t  item s  a ,  b tim es  (0 .0 0 4 ) 15 .06 4 .2 3 19.29
I n t e r e s t —m id v a lu e  o f  ite m s  a ,  b , tim es 9% 338.94 95 .31 434.25
T axes—a s s e s s e d  v a lu e  a t  40 %  o f  p u rch ase  p r ic e  tim es l o c a l
ta x  r a t e  o f  35 m i l l s 105 .44 29.65 135.09
T o ta l  f ix e d  c o s ts 1086.44 393.19 1479.63
A nnual f ix e d  c o s t /b u .  0 .0 8 2  W
B. V a r ia b le  c o s t  p e r  b u s h e l f o r  farm  s to ra g e
Time P e rio d
In s u ra n c e  on g r a in :  a  r i s k  e q u iv a le n t  0 .0 4  c e n ts /b u .
T l T2 T3
p e r  b u s h e l—
T4
tim es  month o f  s to ra g e  
Rodent & o th e r  c o n t r o l  (0 .0 3  c e n ts /b u .  tim es  o f
0 . 1 2 0 .0 8 0 . 1 2 0 .1 6
month o f  s to ra g e ) 0 .0 9 0 .0 6 0 .0 9 0 . 1 2
E x tra  c o s t s  o f  h a n d lin g  g r a in 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0
L abor & management c o s ts 0 . 1 1 0 .0 7 0 . 1 1 0 .1 4
R isk s  c o s ts  (g rad e  lo s s ) 0 .1 8 0 . 1 1 0 .1 8 0 . 2 1
T o ta l  v a r i a b l e  c o s t /b u . 1 .50 1 .3 2 1 .5 0 1 .63
—^ B a ld w in 's  e s t im a te  f o r  farm  s to ra g e  c o s t  i n  O hio. 
b /T o ta l  f ix e d  c o s t  d iv id e d  by b u s h e l o f  s to r a g e  c a p a c i ty . -p-
U i
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Yong J a e  Joo was b o rn  in  Pyongyang, K orea on  November 16, 1939.
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re c e iv e d  a B ach e lo r o f  S c ie n ce  d eg ree  in  A g r ic u l tu r a l  Economics on 
F eb ru a ry  26 , 1964. He s e rv e d  in  th e  K orean Army f o r  two y e a r s  in
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1960 and 1961.
From 1964 u n t i l  A p r i l  o f  1965, he was em ployed as  an  a s s i s t a n t  
s t a t i s t i c i a n  a t  th e  S t a t i s t i c s  Room o f  UNKSOF (U n ited  N a tio n s  K orea 
S o i l  F e r t i l i t y )  P r o j e c t ,  F .A .O . In  May o f 1965, he  was em ployed as  
R ese a rc h e r  a t  th e  O f f ic e  o f  R u ra l D evelopm ent, M in is t ry  o f  A g r ic u l tu r e  
and F o r e s t r y .  In  1968, he was s e n t  to  In d ia  by th e  K orean governm ent 
f o r  one y e a r 's  t r a i n i n g  in  th e  f i e l d  o f  a g r i c u l t u r a l  s t a t i s t i c s  w here 
he com ple ted  th e  S e n io r  C e r t i f i c a t e  C ourse a t  th e  I n s t i t u t e  o f  A g r i­
c u l t u r a l  R esearch  S t a t i s t i c s ,  New D e lh i ,  I n d ia .  In  1970, he  t r a n s f e r r e d  
to  th e  I n s t i t u t e  o f  A g r ic u l tu r a l  Economics R ese a rch , M in is t ry  o f  
A g r ic u l tu r e  and h e ld  th e  p o s t  o f  S e n io r  R ese a rch e r in  th e  M ark etin g  
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In  J u n e , 1974, he was a p p o in te d  a g ra d u a te  r e s e a rc h  a s s i s t a n t s h i p  
in  th e  D epartm ent o f  A g r ic u l tu r a l  Economics and A g r ib u s in e s s  a t  
L o u is ia n a  S ta te  U n iv e r s i ty .  He i s  now a c a n d id a te  f o r  th e  D o c to r o f  
P h ilo so p h y  d eg ree  w ith  a m ajo r in  A g r ic u l tu r a l  Economics and a  m inor 
in  Economics a t  L o u is ia n a  S ta te  U n iv e r s i ty .
